





A JOURNAL FOR MACHINISTS, 


VOL. 11, No. 15.) 
WEEKLY. 


CoPYRIGHT 1888, By AMERICAN MACHINIST PUB 


The Hussey Re-Heating System Applied 
to Compounding Steam Engines. 


In our issue of July 7 illustrated 
by Levi 


Hussey for re-heating exhaust steam to in- 


, 1883, we 
and described a device patented 


crease its efficiency when it was to be used 
for heating or drying purposes. As _ in part 
necessary to anexplanation of the engraving 
on this page, it may be said that Mr. Hussey’s 
arrangement originally provided for using the 
hot escaping gases from the boiler,) useless, so 
far as generating steam is concerned,) to re- 
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for its use in carrying out the principle of 
compounding steam engines in manufacturing 
establishmentS and other places. .The  en- 
graving is not designed to represent any in- 
in 
fact, no special arrangement whatever is re- 
quired. It serves simply to explain the use 
of the re-heating device. Further than this, 
the disposition is one that could be made in 
common with any other. The exhaust steam 
is taken, as through pipe B, from one or any 
number of non-condensing engines, steam 
pumps, etc., situated about the plant to the 


tended or desired arrangement of engines ; 


For Sale Everywhere by Newsdealers. 


sets of engines, acting quite independently, 
it is necessary to provide for keeping the 
pressure in the re-heater about uniform, This 
is accomplished by any convenient form of 
relief valve. For example, if. it found 
that a pressure of ten pounds, by gauge, in 


is 


the re-heater will give the proper division of 
effect as between the high-pressure and the 
low-pressure service, then this relief valve 
will be set to allow any excess of pressure 
above that to escape. This cscape may be 
into the atmosphere, or when steam is used 
for heating a suitable 


purposes reducing 
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plant not only dry steam, but steam still 
superheated, so as to entirely or in a great 
degree avoid the loss resulting from = con- 
densation in the low-pressure cylinder or cyl- 
inders. This in the re-heater being 
done without use of fuel, must, it seems, re- 
sult in very material gain. And the fact that 
there is no necessary connection between the 


work 


high and the low-pressure engines permits of an 
arrangement of engines not otherwise possi- 
ble. It will also be noted that this re-heater 
is not exposed to the high temperature of 
ordinary superheaters, ana hence the danger 
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heat the exhaust steam from non-condensing 
engines, this steam containing an excess of 
heat without an increase of pressure, being 
used 


for warming 


buildings, heating dry 
houses, ete. " 

It is well understood that exhaust steam 
contains, under conditions ordinarily prevail- 
ing, a large percentage of water, carried along 
mechanically in the form of mist 
dr ps, 


or fine 
This water has parted with its latent 
heat, or heat of vaporization, which is the 
greater part of the heat it contained as steam 
at the original pressure. This fact, quite 
generally overlooked, undoubtedly accounts 
inan important degree for the success this 
system of re-heating and superheating has so 
far met with. That the advantage of 
adding heat to the exhaust steam is largely 
increased 


1S, 


by re-evaporating water carried 
along with that steam ; so far as this goes the 
re-heater serving the purpose of a steam gen- 
erator, or boiler. 
lhe success so far attending the use of Mr. 
lussey’s device has induced him to arrange 


\ 
\ 





IlussEy’s SysTEM OF 
re-heater, which consists essentially of such 
an arrangement of heating pipes as is best 
adapted to the particular location, the whole 
being enclosed in a convenient extension of 
the tlue to which are connected the uptakes 
from the boilers, for example, as shown in the 
The quantity of pipe required to 

re-heating 


engraving, 
the surface 
forms a large reservoir into which the exhaust 


provide 


steam and the water carried along passes, 
the water re-evaporated and the 
whole, as steam, superheated to the degree 
thought advisable. 


when is 

From this reservoir steam 
is taken, as represented in the engraving 
through pipe #, to one or any number of con- 
densing engines situated about the works, 
these engines being, so far as dimensions of 
cylinders, speed, and the work they are doing, 
entirely independent of the non-condensing 
engines exhausting into the re-heater. 

Under these conditions the re-heater is in 
effect a large reservoir or receiver between 
the condensing and non-condensing cylinders 
of thesystem, but the two engines, or the two 


COMPOUNDING 
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STEAM ENGINES. 
valve may be used, and the escaping steam 
utilized. 

Of course such an arrangement and divi- 
sion of power will be made, that, under ordin 
ary working conditions, the escaping steam 
will be trifling in amount, a modification al 
ways being possible by increasing or decreas- 
ing the pressure in the 
changes in the conditions. 

The small pipe D is for the purpose of let 
ting live steam into the re-heater before start 
ing. By this means the re-heater can be filled 
with steam to the required pressure, and this 
steam superheated, making everything ready 
for starting the low-pressure at the same time 


re-heater to suit 


as the high-pressure engines. 

By suitable provision it is possible to pro- 
vide for superheating the exhaust steam to 
any extent possible by the temperature of the 
escaping gases, or in a lower degree, as de- 
sired. The steam thus heated can be carried 
any reasonable distance without liquefaction, 
and still retaining an excess of heat, thereby 
providing for the low-pressure part of the 


of being burned out or destroyed is avoided 

The Hussey Re-heater and Steam Plant 
Improvement Co., 15 Cortlandt street, New 
of 
planning and erecting is personally supervised 
by the inventor. 


York, control the device, and the work 


Notes on the Expansion of Steam, 


By Ricuarp H. BUEL. 


SECOND PAPER. 


Piston and port clearance, since they in- 
crease the space occupied by the steam in a 
cylinder, make the real cut-off different from 
the apparent. Suppose, for example, that 
an engine cylinder has a stroke of 20 inches, 
that the cut off at 5 inches from 
commencement of stroke, and that the clear- 
ance at each end reduced to equivalent length 
of cylinder is 4 inch, then the apparent cut 
off is ¥*, +, but the real cut-off is 

5+ .5 


20+ 5 


steam is 


0.268 
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In practice, clearance has been reduced as 100 
low as 14 per cent. of piston displacement, | 17.5 
and occasionally exceeds 10 per cent., while 


—— ee 





| 
| 


5 per cent. of piston displacement will be a 


It may be slightly favorable towards the | equal to the product of the initial pressure by 


short cut-off to consider that the percentage | the hyperbolic logarithm of the ratio of com- | culated — by 


of clearance is the same in every case, but 


rig. 1 





the error, if any, arising from this assump- 


The mean total pressure during cushion, or | words. 
fair average for the theoretical discussion. | the mean height of the figure A K Z D, is | ance space must be filled at each stroke, con- 
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Piping Back Pressure Gauges. 


table are calculated in the -manner already 
explained, except the numbers in column 8, 
about which it may be well to say a few By Wo. J. WILLIAMS. 


When there is no cushion, the clear- 


Some time ago the writer was requested to 
y| sequently the numbers in column 8 are cal-| pipe two back-pressure gauges so that there 
multiplying the numbers in| should be no violent vibration of the gage 
column 7 by the correspond: | pointers. The sketches, Figs. 1 and 2, page 3, 
ing numbers in column 1, | represent the manner in which it was done. 





tion, will be slight. 


5 6 7 8 9 10111213 1415 16 17 18 19 202122 23 24 


and adding to the several pro- | No.3alsoshows how a third gauge was recent]) 
ducts 33, or 5 per cent. of the | piped, and is on the same principle as No, 2 





Fig. 1 is a graphical illustration of the ex-| joo, 
pansion of steam in isothermal curves, at the | % 
points of cut-off previously noted, the initial) .. 


pressure being 100 pounds per square inch, | 804 |S 
rns 3] aki ace ¢ AC OATS 

and the expansion taking place at each | oll |S 
point of cut-off : | osH|s 
ist, in a cylinder with 5 per cent. clearance | 60) |2 


(curves in full lines). - 
2d, in a cylinder with no clearance spaces 454 
(curves in broken lines), 
These curves are laid out by using the} gol 
pressures contained in Table I, which} 255 - 


corresponding numbers in| In the cases of Nos. 1 and 2 the request was 
column7. Whentheclearance | that no piping be in the engine rooms, jnd 
spaces are filled with steam the steam was to be taken from their ye 
at initial pressures the calcu- | spective exhaust pipes in the engine rooms 
lation of steam used, column | from given points ; this tended to compli: 
14, is made in the manner| Matters somewhat. The gauges were of 
previously explained. This| course to be in the engine rooms, and in 
table also shows that the most | given positions. No. 1 was in position befor 
economical point of cut-off is| my arrival, but no results had yet bee: 
about 4 of the stroke for the | tained. In this case a hole was drilled and 
conditions already assumed. | tapped fora three-eighth wrought-iron i 








° ° : 20 

is calculated in accordance with Ma-| “.[]}F> 
riotte’s law, that the pressure of expanding | 1 al 7" 

. . . rg ach ressure 
steam is inversely as the volume. It is well] | 5 

















Of course for different initial | in the exhaust pipe near the cylinder, and the 
and back pressures the results | pipe carried underneath the floor of thy 
5 would be changed, but it engine room and out into another room, and 











UV 2 
known that saturated steam, not being a per- oD Perfect Vacuum 


Cc must be evident that, what- there entered a section of 5-inch cast-iron pipe 








fect gas, does not expand precisely in accord- 
ance with this law ; but the differences are 
so slight, except in special cases, that they pression, divided by the ratio of compression 


can be neglected without much error. less 1, or, 


In Fig. 1, A B represents the stroke, and 1.7 2 
A G, which is 5, or 5 per cent., of A B, is 4.71 
the equivalent length of clearance. To il-| per square inch. In order to correct the 
lustrate, graphically, the effect of the clear- | mean effective pressure for cushion, it is nec- 
ance spaces on expansion, take any of the | ssary to subtract the back pressure from the 
Here it} mean cushion pressure, and multiply the 


100 x = 37 pounds 


points of cut-off, for example, +. 


128 45 67 8 9 1011 12 181415 1617 18 19 20 2122 23 24 


ever be the assumed condi-|7 feet long, set up on its end, and the ends 
tions, the economy of ex- | closed with two blank flanges, between whicl 
pansion will be limited in theory, instead | were sheet gum joints. In the bottom of tly 
of increasing contin ually with increased rates | stand pipe there was placed a quarter inch 
of expansion, as indicated by the theory | cock for the purpose of draining it at stated 
|to which reference is made in the first ‘times of any condensation of steam. About 
| But it may interest | one foot above the bottom there was placed 
the reader to investigation | another cock for ascertaining when there 
further, and consider the losses of heat, | Was that amount of water in the stand pip 

steam, | The feed pipe from exhaust pipe of engine 
jentered the stand pipe originally near the 


article of this series. 
pursue the 


which occur in the expansion of 





will be seen the apparent cut-off is A P 


and — = ; 
AR | top, and the gauge was connected by a cor 
AB ABSOLUTE PRESSURE IN PoUNDS PER SQUARE INCH AT DIFFERENT POINTS OF Iso-| | cal nigger hi tl i T) 
setae Bap th .. : Bi tyes ; x : 7 responding pipe below the supply. e 
the expansion curve for this point of cut-off THERMAL CURVE OF EXPANSION. (LENGTH OF STROKE = 24 INCHES.) TABLE I. Pi PP’) 


is the broken line starting at P. 


| : 
But the real cut-off is @ P | Absolute pressure for indicated 











| result was nothing. No amount of coaxing 


would cause the gauge to register anything 


point of cut off. (a), no clearance, (b), 5 per cent. 




















aR’ giving the ex- Distance clearance, The points of feed and supply were then re 
7 from reysed. s : eae a ene 
pansion curve P Q. commence- %% | VA rv, Y 1-6 lg 1-12 versed, and the result was, the gauge began 
: . 6 ment of stroke . - , ‘ | | to register, and, so far as vibration was con 
Following out this example, it will be no- Inches. ———— _ — = = Sallie. al No ive it 
P r | cerned, there was none. NO live steam fauci 
ticed that when the mean effective pressure fia b. | a. b. a. b. a. b. a: a. Be. |. dav) be P nan sonal i 
: 5 ‘ Nara e =a eee a | pointer was ever steadier. 
has been calculated, as already explained, it) y 9. ......., 100.0 |100.0 |100.0 |100.0 100.0 |100.0 100.0 100.0 100.0 100.0 100.0 |100.0 100.0 100-0 | mne ctand pipe was well protected fr 
gives the mean height of the figure G@ PQ Fl 2------++-+-++/100.0 100.0 100.0. 100.0 100.0 100.0 100.0 100.0 100.0 100°0 100.0 {100.0 /100.0 100.0 | : Pu st parece. Ion 
5 . SE eee .--/100.0 |100.0 |100.0 100.0 100.0 100.0 100.0 100.0 100.0 |100.0 100.0 |100.0 | 66.7 76.2. | atmospheric influences, it being first sur 
H; that is to say, not only the mean Pee Bic cascsceweeaes 100.0 100.0 100.0 |100 0 100.0 100.0 100.0 (100.0 100.0 |100.0 75.0 | 80.8 | 50.0) 61.7 | led I al j a 
a a cae ae cas a: een - ae ERS wales cea saree 100.0 |100.0 |100.0 |100.0 |100.0 |100.0 |100.0 100.0 80.0 | 88.9 60.0 | 67.8 | 40.0 51.7 | rounded by a paper covering such as Is som 
sure, corrected for back pressure, during the} g7777°""7."° ..-|100-0 100.0 |100-0 |100.0 100-0 100-0 100.0 100.0 66.7 | 723 50.0 | 58.4 | 33-3 44.5 | tines used for covering steam pipes: and i 
stroke A B, but also in the clearance length} 7---. --.+--+++ 100.0 100.0 |100.0 |100.0 100.0 |100.0 | 85.7 | 87.9 57.1 | 68.5 42.9 | 51.3 | 28.6 39.1 : oo pipes ; and in 
: 3 ee Beato ses caneeier 100.0 |100.0 |100.0 100.0 |100.0 |100.0 | 75.0 78.3 500 | 56.5 87.5 | 45.7 | 25.0 34.8 | addition to this, it was surrounded by a 
A G, and a correction must be applied in| 9.0.00.2....... 100.0 100.0 |100.0 100.0 | 88.9 | 90.2 667 | 70.6 444 | 51.0 33.3] 41.2) 22.2314 | a ne ger i 
> ascertai > Y; ATE or “7 | SARAR reer 100.0 |100.0 |100.0 |100.0 | 800) 82.2 | 600 64.8 40.0 | 46.5 30.0 | 37.5 | 20.0 | 2.6 | ooaden Casing targe enough to allow a pack 
order to ascertain the mean pri ave during ivak. aucds .-.|100.0 |100.0 |100.0 |100 0 | 72.7 | 75.4 | 54.5 | 59.0 | 36.4 | 42.7 27.3 | 34.5] 18-2 263 | ine of hair felting two inches thick, As to 
the stroke A B, or the mean height of the] 12... .......... 100.0 |100.0 |100.0 |100 0 | 65.7 | 697 | 50.0 | 54.6 | 33.3 | 89.4 25.0] 31.8 | 16.7 | 242 e , 5 : ie 
. nan Orient , 1B.........2..... 100.0 100.0 | 92.3 | 92.9 | 61.5 | 648 | 46.2 | 50.7 30.8 | 86.6 23.1 | 29.6 | 15.4 26 | correctness of gauge’s registering, it was from 
figure A PQ FE. This is calculated in the | q4.0000 0000... - |100.0 |100.0 | 85.7 | 86.9 | 57.1 | 60.5 | 42.9 | 47.4 | 28.6 | 34.2 21.4 | 27.6 | 143 21.1 ee ee oe 
following manner : Pies os ncaa ... 100.0 |100.0 | 80.0 | 81.5 | 5831568 40.0 44.4 26-7 321 20.0] 25.9/ 13.3 19.8 |a quarter to a half pound less than that 
haere Miisicasseesteiae . 100.0 |100.0 | 75.0 | 76.8 | 50.0 | 58.5 | 87.5 | 41.9 | 25 0 | 30.2 18.8 | 24.4 | 12.5 | 18.6 | shown by the indicator. Had the supply 
From the initial pressure subtract the mean | 17.........-+++.. 100.0 |100.0 | 70.6 | 72.5 | 47 0 | 50.5 | 85.3 | 89.6 | 23.5 | 28.6 | 17 6 | 23.1 | 11.8 | 17.6 ‘ : 2 ee Came iat x 
: TRS a A 100.0 |100.0 | 66.7 68.8 | 44.4 47.9 | 83.3 | 87.5 | 22.2 | 27.1 16.7 | 21.9 | 11.1) 16.7 | pipe been half an inch in diameter, the prob 
pressure, corrected for back pressure, for the | 49°.) o eee... | 94.7 | 95.1 | 68.2 | 65.8 | 49.1 | 45.5 | 81.6 | 35.6 | 21.0 | 25.7 | 15.8 | 20.8] 10.5] 15.8 | ,.,... sae 
stroke plus clearance, multiply the difference | 20-------++----- 90.0 | 90.6 | 60.0 | 62.8 | 40.0 | 43.4 30.0 | 34.0 20.0 | 24.5 15.0 | 19.8 | 10.0 15.1 | abilities are the gauge and_ the indicator 
; id cris . BRR ARO ern ser 86.2 | 86.5 | 57.1 | 59.5 | 38.1 | 41.4 | 28.6 | 82.4 190 | 23.4 14.3] 189] 9.5 144 | would have agreed more nearly. Possibly 
by the fraction of clearance, and subtract the | 22.............. 81.8 | 82.8 | 54.5 | 56.9 | 36.4 | 39.7 | 273] 31.0 | 18.2 | 22.4 | 18.6] 18.1] 9.1 13.8 iia ge fe viet 
juct f Se ee aids wees Dhicsicncceccs vas 78.3 | 79.8 | 52.2 | 54.5 | 34.8 | 38.0 | 26.1 | 29.8 17.4 | 21.5 13.0] 17.4] 8.7 | 13.2 | the stand pipe might also be shortened, to 
product Irom the above mean pressure. 2 ... 1 75.0 | 76.2 | 50.0 | 52.4 | 83.8 | 36.5 | 25.01 28.6 16.7 | 20.6 | 12.5 | 16.7 | 8.3 | 12.7 


In Table II the numbers in column 4 
are the mean pressures, corrected for back difference by the continued product of the 
pressure, for the stroke plus clearance, and fraction of clearance and the ratio of com- 
the numbers in column 5 are the mean pres- | pression less 1; or, the correction for cushion 
sures in column 4, corrected by the preced- is 
ing rule, or the mean heights of A BF E, 0.05 x 4.71 & (87 — 17.5) = 
ALMFE,ANOFE,APQFE,AR\|46 pounds per square inch. 

SFE, ATUFE, AVak, and AXDE. 
(In the last two figures, for points of cut-off, 
4 and ,'s, it will be seen that the expansion 
curves terminate below the line of back- 
pressure, # F, so that the mean effective | 


Ss 


Mean pres 


pressure in these two cases are calculated for} Point of sure, No Cushion 
, > . : ; é ‘learance | 
the portions of the figures which are above —— space. | 


| 
| 
| 
| 
| 
| 


included 











THEORETICAL RESULTS OF UstnG STEAM EXPANSIVELY—CORRECTED FOR BACK 
PRESSURE, CLEARANCE AND CUSHION, 





— | say 5 feet, with advantage. 


; | For gauge No. 2 the position was not fa 
If proper allowances can be made for these 


losses, it will be possible to form a theory 
which agrees well with practice, or, in other 
| words, to predict in advance, with considera- 
| ble accuracy, the performance of a proposed 
engine. 


vorable for a stand pipe, and there was also 
a desire to get away from a path trodden by 
another, and to devise some plan, if possible, 
that would suit any position, anywhere. 

In order to find what results were being 
obtained at different places, where it was 
known that back-pressure gauges were being 
used, they were written to, and asked thi 
following question : 


Problems of this character are 


TABLE II. Does the pointer of you 
back-pressure gauge, when the engine is at 
work, vibrate much ? All but one answered 
“Yes.” The remaining one said: ‘* No 


only a very little.” 


Cushioning to fill clearance spaces 
with steam of initial pressure. 


This answer was a 


| 
| 
| 
| 
| 
| 














the back-pressure line # F. ener l a run Bit ey | ; ; 

ack-} ) . . sé i. sl - 5 oF | Ba | BE le Ss companied by a sketch of how the gaug: 
If the exhaust port of an engine is closed g & | 2 is e5| <e| ® |8 €€)| €% |Ss 5 | was piped, and instructions for starting thi 
before the termination of the stroke, the = r $ 65 SES| ts 5 e§ $i ck 23 5 gauge to work, preventing violent swinging 
steam remaining in the cylinder 4 com- a pS Ee 5 | => | mi ~ z ~s | «eo =% ii 3 of the pointer, and recording the back pres 
pressed, and at the end of the stroke, the | le es ee eee inarvaed ar mer , Se oe | . : sure, Omit the two inverted siphons in 
clearance space will be filled with steam} !' : SRE R BSS ES ES ee ee er ae ere ere cre 
having a pressure depending upon the point 1 100.0) 82.5 | 82.5. 1.000) 1.00 | 1.050]1.000 77.9 1.000} 1.00 |1.000 plan referred to. It was tried in the case of 
of exhaust closure. This reduces the mean | } .762 | 97.0) 79.5 | 78.5) 952) 1.05 -840 ‘B00 20.0 | 73.9 | .949| 1.05 | .788) 21.2) No, 2. and it did work as the writer stated 

effective pressure, rendering a larger cylin- : 524 | 86.2) 68.7 | 67.2 | .818) 1.25) .077) 645 85.5 | 62.5) .803| 1.25 | .625) 87.5 for a i “titan r 
bd ae ’ “oa tl 5 A = | i B65 73.3] 55.8 53.6 .650)|.1.54 590] .562 43.8 | 49.0 629 1.59 580 17.0 or about five minutes, when the pointe! 
der necessary, to produce the same power,| 4 ‘986 | 64.4/ 46.9 | 44.2) .586/ 1.87) .561] .534) 46.6 | 39.6| .508| 1.97 | 493 50.7 dropped back on the pin and staid there. It 
but, on the other hand, the steam compressed} 4 206 53.2| 35.7 | 82.5) 894) 2.54) 550) 524 47.6 | 27.9] .358) 2.79 | .465 53.5 9 was very evident that water was the trouble 
into the clearance space is saved. In order 4 = 167 | 46.5) 29.0 29.9) B09) 3.24 | 567) 540 46.0 20.9 | 268 | 3.73 | .466 | 53.6 Inverted siphon A was then added to it 
-the discussion complete. the effect |__ v= | -127 | 38.8] 21.3 | 17.4| .211] 4.74| .682] .602/ 39.8 | 12.8] .164| 6.10 | .508| 49.2 7 , 
to render the discussion complete, the effect 12 wl Baad and the back-pressure valve again weighted 





of compression or cushion must be calculated, 
and the case will be considered in which the| This correction is applied in the next table, 
steam is compressed up to the initial pressure | the numbers in column 11 being obtained by 
at each stroke. This is represented in Fig. 1, | subtracting 4.6 from the corresponding num- 
K A being the compression curve, and the | bers in column 5, and representing the mean 
manner of applying the correction for this | heights of the figures, A B F K A, A LM 
compression will now be explained. | FKA,ANOFKA,APQFKA,AR 
Considering that takes | SFKA,ATUFK A,AVakK A, and 
place in accordance with Mariotte’s law, the| A Xb K A. 
The numbers in the other columns of the 


the compression 


ratio of compression is 





down to three pounds per square inch, th 
frequently presented to engineers and manu- communication from exhaust pipe of engine 
facturers, and are solved continually with | was then opened to the gauge, and the point 
more or less success. It is hoped that the in- 
vestigation will be useful. 


er went up steadily until it reached nearly 
three pounds, and continued registering very 
+ ee satisfactorily ; seemed to be very sensitive to 

A French writer says the percentage of any variations of pressure, and, from all ap 
deaths and wounds from railroad accidents pearances, would continue to do so for an in 
is only about one-quarter as great in Europe definite period. 
as in the United States. 


After some two or thre 


days’ testing, during periods of two hours 
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each day, and still performing satisfactorily, 
the job was considered finished, and the 
gauge ready for putting exhaust steam into 
the building when cold weather arrived. In 
due time it came, the exhaust steam and live 
steam also were turned in to do the work of 
heating, the gauge was set to work and did 
very Well for about half an hour, when the 
pointer fell back on the stop-pin, and evi- 
dently was prepared to stay there. There 
was no difference in the weighting down of 
the back-pressure valve ; it was three pounds 
to the square inch in the summer, when the 
working of the gauge was supposed to be 
thoroughly tested, and it was the same when 
but it 
when the exhaust steam escaped through the 
loaded into the atmosphere, and 
would not continue to register, when it had 
to force its way through the different coils of 


cold weather came ; would register 


valve 


pipes. Water, from condensation, was con- 
sidered to be the cause of the trouble, and 
the inverted siphon B was added to the sys- 
tem with perfectly satisfactory results, its 
registering agreeing very Closely with that 
as recorded by the indicator ; there was sel 
dom a difference of more than a quarter of 
a pound, and often less ; and at all 
showing the varying back pressure as occur- 


times 


ring from differences in resistance through 
the coils, 

No. 3 represents the arrangement after re- 
moval from a position, which caused a bad 
case of swinging of the pointer at every pul 
sation or exhaust of the engine. Although 
piped on the same principle as No. 2, it did 
not cause the pointer of gauge to lose that 
swinging the 


sought, as well as to register correctly. 


motion, which was object 
No. 3 received 296 impulses per minute, 
140, but in 
No. 2 there was no symptom of that differ- 
ence, or any indication that it influenced the 
results, 


while No. 2 received the case of 


No. 2 was piped with 2th pipe, and No. 3 
with $ inch, and the whole amount of pipe 
is much less in No. 3 than in No, 2; this too 
may partly account for their difference in 
behavior. At all events, there was a partial 
cessation of pressure between the impulses in 
the case of No. 3 which caused the falling 
back of the pointer, 

The first thought (at the time) was to di 
vide the flow of steam into two equal parts 
to travel equal distances and meet cach other 
from opposite points, and from the point 
where the two currents would meet, convey 
the united the 
would be A system of 
made to do this ; 


and all 
piping was 


columns to gauge 
well. 
it was attached between the 
heater and inverted siphon, and when com 
pleted, communication was opened to_ the 
the effect the 
Instantly, as soon as the result was 


rauge ; was, to aggravate 
trouble. 
seen, it was perceived that the reasoning 
that it 


bodies. that were being dealt with, but 


Was wrong, and Was not two solid 
‘one” 
no division of it, 
the 
partial cessation of force 
That 


rauge 


elastic substance, and that 
and afterwards a 
would that 
Which persisted in manifesting itself 
the 
between each exhaust, would effectually stop 


re-union of currents 


stop 
to stop the backward flow from 
the swinging of the pointer seemed to be self 
evident. Todo so, something must be used 
that would allow the flow of steam to pass to 
the gauge and prevent it from either wholly 
or partially returning. It 
try a check valve. 


was decided to 
A rather antiquated pat 
tern of check valve, only was available, and 
it was put in immediately in front of the 
After this 
pleted, communication 


stop valve, addition was com 


was opened to the 
gauge, there was a swinging of the pointer 
seconds, and then it ceased, the 


for a few 


rauge continuing to register. There was no 
backward flow now, the pressure was main 
tained beyond the check nearly, if not equal, 
behind it 
The inverted siphons act as traps 


with each exhaust of the 
engine, 
to eliminate the water of condensation, and 
they also act as gauges, for by feeling from 
top of long leg of siphon downwards one 
Can get a pretty correct idea as to how high 


the column of water in the short leg must 


be to sustain the pressure or resistance in the 
asa check against 


coils. They will also act 


any premature closing of the feed valves at 
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the coils, for as soon as the back pressure on 
the engine exceeds that due to the column of 
water in the short leg, it will be blown out, 
and necessitate a refilling of the siphon ; 
whea, as the pressure rises, the surplus will be 


| 


Gauge 
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pushed out. The stop valves when the 
eauges are at work are full open; no attempt 
is made to throttle. 


So far as experience has demonstrated, it 


| does not seem to becone“of the easy things to 
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School for Stationary Engineers. 


We are reminded by circular from the Col- 
lege of Mechanic Arts, University of Minne- 
sota, located at Minneapolis, Minn., that in 
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GAUGE.—SEE PAGE 2. 


Gauge that university provision is 
made for teaching stationary 
engineering. A one-year 


course is provided for stu- 
dents, which is explained as 
follows : 

The instruction in the course, in the care 
and management of engines and_ boilers, is 
given by means of practice in the engine 
room, under the immediate direction of the 
engineer. By means of lectures and recita- 
tions the reasons for the regulations, as laid 
down for running, are explained, and the 
principles of the steam engine and of the 
construction of boilers is given in a manner 
not difficult for one of ordinary intelligence 
to understand ; and finally, instruction and 
practice in the use of indicators, and in_ the 
various tests of engines and boilers, is given. 
It is believed that this course will fill a need 
which has long existed, and will help to sup- 
ply engineers who are competent and trust- 
worthy. 

We are indebted for the above to Wm, A, 
Pike, director, and are glad to be able to 
give the information. 





THE 


thing to provide for that has not been 


do. Each case seems to bring with it some 
neces- 
sary before ; but it can be done, and, with the 
aid of the inverted siphon, the gauge may be 
| placed at any reasonable distance from the 
and a steady force 


|point of beginning, 


| brought to bear on the gauge. 





SILVEY 


DyYNAMO. 


The Mechanical 


Engineers will hold their next meeting at 


American Society of 


Nashville, Tenn., beginning Tuesday, May 
8. Arrangements, of which due notice will 
be given by the secretary, will probably be 


for reduced fare, Eastern members 


made 
leaving Jersey City, Sunday, May 6. 












The Silvey Dynamo. 


A great deal of talent and ability has for 
some time, and is now, being devoted to. the 
devising and constructing of improved means 
by which electrical currents can be cheaply 
generated and applied to the various uses of 
illumination and power, and one of the 
such effort is illustrated by the 
accompanying cut. It is a dynamo manu 
factured by the Silvey Electric Company, of 
Lima, O., which was devised by their elec- 
trician, Mr. W. L. Silvey, inventor of the 
induction telegraph for telegraphing from 


results of 


moving trains—one of the pioneers in the 
business of constructing electric dynamos 
and motors for commercial use. 

The armature is of the ring type, wound 
for a capacity of 300 lights, and is of superior 
merit in mechanical 
tion. 


and electrical construc- 
The weight of the armature core is 
250 pounds, consisting of rings of the best 
annealed sheet iron, insulated with paper, the 
iron being No, 32 guage, and 700 pieces 
being used in each machine. The armature 
core is mounted on a specially constructed 
spider, which is inserted into notches on the 
inside of the ring, and pressed together by a 
peculiar Clamp. It is wound with 120 turns 
of square copper wire .2088 square inch in 
section, one layer deep on the top and two 
layers deep on the inside, all being joined to 
a 60 part collector. The length of the arma- 
ture core is 12 inches and the outside diameter 
1243 inches. Over all there is wound iron 
wire No 14, to prevent abrasion and to draw 
down the magnetism of the field directly 
against the armature conductors. 

The connection in the armature coils is of 
the multiple type, the coils being so wound 
with relation to each other that every coil 
may become grounded on the core without 
danger of short circuit or injury to the ma 
chines. As a result of this arrangement it is 
claimed they have never had an armature 
coil burned or injured from short circuiting. 
The resistance is very low and the regulation 
perfect, of the armature 
is very simple indeed, any coil being remova 
ble without interfering with the 
rest. 


The construction 
any of 


The tield is of the horseshoe type, the 
open ends projecting upwards The magnet 
cores are of the plain, solid cylinder type, 10 
inches in diameter, and of the 
hematite iron, The coils are 12 inches long, 
and the shunt coil in the field is wound with 
wire .088 square inch in section, with 40 
turns of quadruple wire of .2088 square 


made best 





inch section in the series coil, the combined 
resistance of the shunt coils being 25 ohms. 
The weight of the field core, including pole 
piece, is 600 pounds. The lower part of the 
tield is expanded, to give greater contact 
surface, by which the actual loss is reduced 
toaminimum., The heel plate of the mag 
net, as_a part of the base of the machine, has 
solid cross sections of 715 inches. 

The speed of the machine is 900 revolu- 
tions per minute, and its regulation is entirely 
automatic, It is built 
solidly, a 400-light machine only taking up a 


very compactly and 


floor space of three feet in width by four feet 
in length, 
——_+eae—__—_. 


According to experiments mentioned in Jn- 
dian Engineering, the tensile strength of a wet 
rope is only one-third that of the same rope 
when dry ; and a rope saturated with grease 
or_soap is weaker still, as the lubricant per 
mits the fibers to slip with greater facility. 
Hemp rope contracts strongly on being wet, 
and a dry rope twenty-five feet long 
shorten to twenty-four feet on being wet. 


will 


a 

The Kngineer says there is no properly re 
corded instance of a locomotive ever attain- 
ing a greater speed than eighty miles an hour, 
and quotes Charles R. Martin as saying that 
higher speeds are mythical. Back pressure, 
and various resistances, including that of the 
air, will, our contemporary concludes, pre- 
vent a speed higher than this being reached. 
lg 


The United States Government 
21,378 patents during the year 1887, 


granted 























Modern Locomotive Construction. 
By J. G. A. MEYER. 


Sixty-SECOND PAPER. 
Counte rhalance " contin We d, 
In our last paper we explained the manner 
of finding the common center of gravity of 
When 


more than two segments are to be .used—a 


two segments of a counterbalance. 


frequent occurrence—the common center of 
gravity may be found by the following 
methods : 

Metuop 44. Let A, B, D, in Fig. 382, rep- 
resent three segments of a counterbalance, 
all these segments are equal in form and 
weight ; it is required to find the common 
center of gravity of these segments. 

Draw the three segments in their correct 
position, that is, leaving the correct spaces 
for the spokes between them, and draw the 
center lines ¢ f, €y fo, ¢3 fg ° these center lines 
will, when produced, pass through the cen- 
ter of axle. Find the center of gravity of 
one of the segments, say of the segment B, 
by the method shown in Fig. 374, or by the 
method shown in Fig. 878, and thereby ob- 
tain the center of gravity C,. From the 
center a of the axle draw an arc passing 
through the center C,, cutting the line e f in 
the point (, and the line e, f, in the point 
(,. Then C will be center of gravity of the 
segment A, and (, the center of gravity of 
the segment D. The centers C, C,, Cs, must 
lie in an are described from the center of the 
axle, because the segments are all placed at 
equal distances from the center of axle, and 
are alike in form and weight. Through 
the points Cand C, draw a straight line cut 
ting the center line ¢, f, in the point 7. Di 
vide the distance between the center of grav- 
ity Cy and the point ¢ into three equal parts ; 
the point of division G, which is nearest to 
the point ¢, will be the common center of 
gravity of the three segments. Here we see 
that the distance between @ and 7¢ is equal 
to one-third of Cy ¢. 

Metnop 45. Let A, B, D, EF, in Fig. 383, 
represent four segments of a counterbalance ; 
all these segments are equal in form and 
weight ; it is required to find the common 
center of gravity of these segments. 


Draw the segments in their correct position, | 


leaving the exact amount of space for the 
spokes between them. Two of these seg 
ments must lie above the line / a, and two of 
The line 4 
a must pass through the center of the space, 
and when produced pass through the center 
a of the axle and also through the center of 
Draw the center lines ¢ J, 
Find the center of 


the segments below the line / a. 


the crank-pin. 
On. Te, Ge tas and e, f,. 
gravity of one of the weights, say C of the 
seement A, according to the method shown 
in Fig. 874 or Fig. 3878. 
of the axle describe an are passing through 
the center of gravity C and cutting the line 
¢, ff, in the point C,, ¢, fy, in the point 
(’,, and ¢, f, inthe point (,. The point Cy 


b ed 


From the center a 


will be the center of gravity of the segment 
B, C, the center of gravity of D, and C, that 
of the segment #. Through the centers C and 
(’, draw a straight line, cutting the line ¢ } in 
the point ¢, also through the centers C, and 
C, draw astraight line, cutting « 4 in the 
point’; the point G midway between ¢ and 
hk will be the common center of gravity of the 
four segments, 

Mernop 46. Let A, B, D, EF, F, in Fig. 
384, represent five segments of a counter 
balance, all of them equal in form and 
weight ; it is required to tind the common 
center of gravity of these segments, 

Through the center a of the axle draw the 
horizontal line a 4, on this line draw the 
segment D, making its center line e, f, coin- 
cide with ab. Draw the segments A and B 
above, and the segments # and F’ below the 
segment D, allin the correct position with 
the correct spaces for the spokes between 
them. Find the center of gravity C, of the 
segment D according to the method shown in 
Fig. 874 or Fig. 878. 


the axle describe an are passing through C, 


From the center a of 


and cutting the center lines ¢ f, ¢, fy, e, Fy, 


és f, of the segments A, B, FE, F in the 


AMERICAN 


points C, C,, C,, C; ; these points will be the 
centers of gravity of their respective seg- 
ments. Join the points C and C, by a 
straight line cutting a 4 in the point 7. Also 
CU, Cy, by astraight line cutting 
abin the point hk. Onthe line ad lay offa 
point 7 midway between ¢ and /,; and then 


join the points 


divide the distance between J and (@, into five 
equal parts. The point of division marked 
G nearest to the point 7 will be the common 
center of gravity of the five segments. 

The common center of gravity G@ of the 
five segments may also be found approxi- 
mately, but often near enough for practical 
purposes, in the following manner : 

Cut a templet conforming with the outline 
lim f, no of all the five segments shown in 
Fig. 384. 

This templet is represented on a smaller 
scale in Fig. 385. Anywhere in this templet 
punch a small smooth hole 4 and suspend it 
by this hole from a pin, allowing it freedom to 
From this pin suspend a plummet 
line ; the point G in which the plummet line 
crosses the center line ¢ 4, previously drawn 


oscillate. 















Fig. 386 





on the templet, is the center-of gravity of the 
five segments. 

A knowledge of the principles upon which 
the foregoing methods are based may not 
only prevent mistakes in the applications of 
the methods, but will also enable us to find 
the common center of gravity of a number 
of segments under varied conditions. 

In Fig. 886 we may consider the horizontal 
line G to d to represent a lever, whose ful- 
crum is at a—that is, the center of the axle. 
This lever is held in equilibrium by the 
weight W applied at d, and the counter- 
weights A and B applied at the end of the 
other lever arm. The segments A and B are 
equal in form and weight, and are placed at 
equal distances from the center a of the axle, 
consequently their centers of gravity, C and 
(,, must also be at equal distances from the 
centre a, Again, since the distance between 
the center of gravity C and the line dd is 
equal to that between the center Cy and the 
line 4 d, it follows that the straight line C C, 
joining the centers of gravity of the two 
segments must be perpendicular to bd. From 
statements made in previous papers, we may 
assume that the whole weight of the segment 








A is concentrated at the point C, and if this 
point ( is left free to move, the force of 
gravity will cause it to move in the straight 
Also the whole weight of the 
segment B may be considered to be concen- 
trated at its center of gravity C,, and if this 
point is left free to move, the force of gravity 
will cause it to move in the same line C C, 
prolonged. Therefore we may say that the 
line C Cy, is the line of direction in which 
the forces produced by the weights of the 
two segments act; and according to the re- 
marks in the 59th paper, the line @ a, which 
is the perpendicular distance from the ful- 
crum « to the line of direction C C4, is the 
length of the lever arm, and we may consider 
the segments A and B to be directly applied 
to the point G ; or, in other words, we may 


line C Cy. 


assume that the sum of the weights of the 
two segments is concentrated at the point G, 
producing precisely the same effect in 
ing the lever in equilibrium as the 
bined effect of the weight of A acting 
and the weight of B acting at C4. 
But we may consider this problem in an- 









Cy 4p 
B 3 eed, 
(oe oe 
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other light. 


and. B as two distinct bodies, similar to those 
shown in Fig. 887, each one equal to any 
given weight, that is to say, they may be, 
ormay not be, equal in weight, placed in any 
given position, either one above the other, or 
side by side, or otherwise, the common cen- 
ter of gravity of these bodies or weights can 
be found in the following manner : 

RULE 47, Fig. 387.—Let R represent one 
body weighing 10 pounds, and W = another 
body weighing 5 pounds; it is required to 
tind the common center of gravity of these 


two bodies. 


First find the center of gravity ¢ of the 
weight FR, and also the center of gravity d of 
the weight W; join the points ¢ and d by 
straight line ; this line will contain the com- 
mon center of gravity G of the two weights 
Now, in order to find the exact 
location of the point G on the line ¢d we 


Ravd W. 


have the following proportion : 


The sum of the 
weights & andW 
or 


The sum of the /, hell 
weights Randwy* the Nnecd: 
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Fig. 383 


i Kig. 387 


Treating the two segments 


:the line ca:; | Weight) . 
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Now, supposing we find that by measurement 


the line ¢ d is 12 inches long, then we hay 


(10 + 5):12::10: Gd. 


Working out this proportion we have 


12 10 
wn Ra =§ = G d, 
15 
which shows that the common center of ery 


ity @ is located at 8 inches from d. Aga 


(10 + 5):12::5:@e. 


Working out this proportion we have 


12« 5 
 =4= Ge, 


which indicates that the common center of 
gravity G@ is located at 4 inches from +. 


Now notice the product of the weigh: 2 


multiplied by @ ¢ is equal to the product of 
the weight W multiplied by @ d. 
it should be, otherwise the solution is not cor 
rect, because @ is the point about which | 


rhis 1s 


weights R and W must balance each other, 


and consequently the moment of the force 


produced by the weight # must be equal to 


the moment of the force produced by the 


weight W. See 59th paper. 
In Fig. 386 the weights of the two 


ments A and B are equal, and, consequently, 
according to the foregoing rule, the comiion 
center of gravity @ must lie midway between 


Cand C,j. 

The usefulness of Rule 47 will become «p- 
parent as we proceed. 

Let us now examine the method for finding 
the common center of gravity of three soy 
ments as shown in Fig. 382. 

In the first place let us assume that the 
center segment B has been removed ; in this 
way our problem becomes similar to that 
shown in Fig. 386, and we find that the point 
‘ (Fig. 882) in which the vertical line ( (, 
cuts the horizontal line a e, is the commer 
center of gravity of the two segments A and 
D. We now may assume that simply a 
weight equal to the sum of the weights of 
the segments A and D is applied at the point 
/, and throw the idea of segments A and ) 
out of mind. Replacing the segment /) in 
its proper position, and remembering thi! 
in determining the effect of this weieht 
we assume the whole of the weight of the 


segment is concentrated at its center of gravity 
(,, we have then two weights applied to tli 
line a e,, namely one at Cy, and the other at /; 
the weight at ¢ is twice as great as that applied 
at C,. Now to find the effect of these two 
weights we must find their common center o! 
gravity G by Rule 47. For the sake of sim 
plicity we will say the weight of the segment 
B is equal to 1; and consequently the weiyh! 
applied at ¢ will be equal to 2; hence we hav 
The sum of the 


weights at 7 :line Co i:: 
and (z2:=3 ( 


f Weight! 
at C2 j 

Working out this proportion and assuming 
that by measurement the line (' ¢ is equal to 
14 inch, we have 

14 x 1 

3 

that is, the Common center of gravity ( is 
located 4 of an inch from the point ¢ towards 
the Cy. Now 4 of an inch is equal to om 
third of 14 inch, that is to say @ / ne 
third of C, 7, which agrees with the constru 
tion. 

Now let us take Fig. 883. Here we hav 
four segments which make up the counte! 
balance. The point ¢ in which the line ( ( 
cuts the line a 4 is the common center of era) 
ity of the two segments A and #; and th 
point 4, in which the line C, C, cuts the lin 
ab, is the Common center of gravity of th 


= 4 inch = Gi. 


4 


two segments B and D. We may now 3s 
sume that we have simply a weight applied 


at A, and another one at 7; and since th 
weights of the segments are equal, the weigh! 
applied at A is equal to that applied at /. In 
order to determine the effect of these two 
weights at / and ¢, we must find their com 
mon center of gravity G; and since thes 
weights are equal, we find, by Rule 47, that 
the common center of gravity G@ is located 
midway between / and /, which agrees with 
the construction. Lastly, Fig. 884, Here wi 
find the counterbalance Composed of five sez 
ments. The point ¢ in which the line ( ( 

cuts the line a 4 is the common center of ra\ 
ity of the two segments A and F. The poi! 
hk in which the line C, Cy cuts the line u / is 
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«into the fire-box, and turning on the 
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the common center of gravity of the two seg- 
nts 0, and C,. According to the construc- 
tion in Fig. 383, the point 7, in Fig. 384, mid- 
way between / and 7, is the commom center | 
cravity of the weights applied at ” and 7 
that is, of the four segments A, B, # and 
We may now assume that there are two 
weights applied to the line a 4, one at /, and 
ther at O,. The weight at / is four times 

as heavy as thatat C,;. We may now determine 
the location of the common center of grav- 
(7 of the two weights, namely, the weight 
(’,, and that applied at 7 by Rule 47 ; hence 


i 
have 


he sum of the _ 
weights at Z :line Cs l:: swe ight ae a A 
y é (at Cs | 
ind Vg =5 
Working out this proportion, and assum 
iny that by measurement we find the line C; | 
» be equal to 33 inches, we have 


38 x 1 ; 
+X = bin, = -¢ 1, 





o 





lat is, the Common center of gravity is lo- 
ited at of an inch from / towards C3. 
But 3 of an inch is one-fifth of 33, which 
agrees with the construction. 

In all counterbalances which are composed 
if segments, we always consider the sum of 


the weights of- the segments to be concen- 
trated at their common center of gravity, and 
the distance from this point to the center of 
the axle, that is from G to a, the lever arm. 


ae 
A New Oil Burner. 
The accompanying cuts show the con- 
struction, and one of the applications of a 
new system of liquid fuel burning, which is 
being introduced by the Aerated Fuel Com- 
pany, of Springfield, Mass. 

The tank B, Fig. 2, contains the oil which 
is fed into it through pipe C from any suita- 
ble reservoir, the flow being controlled by an 
automatic valve (not shown) which admits 
the oil as fast as it is consumed. 

Through pipe DJ, air at a pressure varying 
from 6 to 10 pounds per inch, according to 
the amount of heat required, is ad- 
mitted to the tank above the oil, 
forcing it up through the tube which 
extends nearly to the bottom of the 
tank (Fig. 1) and out through the 
burner. At the same time the air is 
passing out around the central tube, 
andat the nozzle, the oil is atomized 
and with the air, and 
ignition takes place. The system is 
not dependent upon steam, the air 


combined 


compressor being run by a belt, and 
the 
through a 


oil used 
‘ ey 
ia hole it will 
understood that very little power is 
The air 
pumps are so constructed that any 


and 
inch 


since air pass 


be 
required for compression. 


desired pressure can be carried, the 
adjustment for different 
being easily and quickly made. 

The fire is started by dropping a 
lighted 


pressures 


match, shavings or paper 


the oil ignites read- 


ily as gas, and the heat soon becomes 


ir, when as 
very intense, there being apparently no flame, 
simply a glow. By turning the hand-wheel 
burner the supply of fuel can be reg- 
to suit the requirements of the work in 


on the 
ulated 
hand, 

Fig. 
ucommon bolt forge, A being the coal box. 
It is adapted to the use of oil by simply 
lining the sides and bottom with fire clay, 
and covering the top with fire brick as shown, 
or with other suitable material. 

This, of course, shows only one of the ap 
plications of the system, different methods 
being necessary, according to the character of 
the work being done. 
the 
ir pressure furnishes the required draft, and 


No chimney connection is necessary ; 
there is no odor or smoke ; in fact, one of the 
advantages claimed is the absence of smoke 
and gas which usually annoy the workmen 
and vitiate the atmosphere. 

It is claimed also that there is an entire 
absence of sulphur and everything which can 
be injurious to the metal heated, and that it 


is especially valuable to those having tem- 


| cations of the system, those for heating rods, 
| for nut making for instance, being entirely 


| throughout, is required—a condition which is 


2 shows the arrangement as applied to | 
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pering, 
do. ; 

Of course it will be understood that Fig. 2 
represents only one of many different appli- 


particularly of the finer kinds, to 


different, where a long fire, perfectly uniform 


difficult to attain with coal. 

One of the manufacturers who has been 
using this burner says it does not heat the 
rooms, nor the faces of the men, like a coal 
fire, and is less troublesome to work with 
in every way, requiring no attention from 
morning until night after being once started. 

As to economy, it is claimed that 15,000 
blanks have been heated by this system at a 
cost of 17c., asagainst 7,000 heated with coal 
at a cost of 39c., and that one manufacturer 
is doing 25 per cent. more work at a cost for 
oil of $1.22 as against $2.73 for coal during 
the same length of time and doing the same 
work. 
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Steam Power Plant—The Ideas, Notions, 
and Advice Thereon, and the Liability 
of the Buyers and Users to be Misled 
Thereby. 


By WiiiiaAM LowE. 


It may be considered a very simple matter, 
through the present state of general intelli- 
gence, for any educated person to select the 
best steam boiler, or steam engine, or a full 
steam power plant, with its necessary appli- 
ances and auxiliaries for any power or pur- 
pose ; but the majority of those who have 
tried it may testify as to the difficulty of 
making a choice of the many offered to 
them—all claiming to be the best in every 
respect by the makers, agents, or advisers, 
who, to make a sale, must show equal desir 
ability and some superior points if they can, 
simplicity and economy of fuel being gener- 
ally the strong points. 

In the writer’s experience there seems to be 
about many 
made at 


as errors 
and mistakes 
the present time in the 
kind, size, and propor- 
tions of boilers, engines, 
and chimneys set to do 
the several kinds and 
quantities of work, as 
heretofore, in plants of 


minor capacities, and 
too many in large 


capacities. Notwith- 
standing the experience 
of the past fifty years, 
the writer is 
cally called 
consult with parties who 
succeeded in 


periodi 
upon to 


have not 
getting the plant they 
expected, and who find, 
upon putting it to the 
full test, that they are 


engine, or both, or that 





A NEw O1 BURNER. 


It is being used with good results for heat 
ing bolts for forging, and for carriage hard- 
ware, heading rivets for bridge work, an- 
nealing and melting brass, raising steam, 
| reclaiming soda ash, and in fact for all pur- 
poses where heat is required. 


The Eastern agents for the sale of this | 
burner are Alden, Speares, Son & Co., No. 3 | 


Central Wharf, Boston, Mass. 
_ 

Several communications have been received 
asking who made suspension drills similar to 
those illustrated by John J. Grant in a recent 
issue of the AMERICAN MACHINIST. These de- 
signs were original with Mr. Grant, and the 
inquiry suggests the possibility of some man- 
ufacturer supplying the demand with good 
results, 

mnineesnaigalinads = 

It is said that 
used by the Paris fire brigade with entire 
success, and that it is to be adopted by the 
London firemen, It is claimed to afford a 
very good protection to firemen when fight- 
ing fire, 


asbestos clothing has been | 


| they are improperly applied,or poorly adapted | persistent 


| to the work 


than all, there is insufficient chimney capa 
city. 


was in the failure of a 


| modern building. In this case there 


| four parties interested in the proportioning 
| of the boiler, and its success, viz., the archi- 
| 


tect, the steam-heating company, the 
| vator maker, and the owners, of course ; 


|allfailed to get the proper boiler capacity 
j}and to apportion and arrange it for both 
kinds of work, and the maximum work to be | 


done ; 


boiler must be put in, and, owing to the loca 
tion and surroundings of the building, the | 
| boiler must be put into the cellar in pieces | 


lor opening that will admit it intact. 


is to blame in this case? It was the 


| 


lample, and the contractor for the 


short of either boiler,or 


or place, and perhaps, worse 


While writing this article the writer was 
|called upon to determine what the difficulty 
boiler to run an cle 
vator and do the steam heating of a fine large 
were 


ele 


yet 


and the consequence is that another 


and put together there, as there is no passage 
Who 
archi 
| tect’s duty to see that the boiler capacity was 
steam 
| heating (who furnished the boiler) was inter-| upon by 


“ 
a 


ested in having boiler enough to do the heat- 
ing; but how the elevator maker stands in 
this case may be a matter of opinion, but 
surely he was interested in having steam to 
run it. This is but one of the many cases 
of like character brought before the writer 
and All these 


parties were educated and intelligent men, 


others to change or doctar. 
and all interested in having a suecessful re 
sult, and the matter was left entirely in their 
Yet 
The 
expression used in 
viz., ‘‘ Too bad, ain’t it!” don’t 

Now will it do to say that 
these parties were incompetent or careless, 
or that 
closely to put money enough into the boiler ? 
Or think that 
boiler will recommend 


hands by the owners of the building. 


it isa failure, and who is to blame ? 


common generally 
such 


cases, 


help the case. 
the owners were counting the cost too 


how 
will do 


about competition? — 


it, and we 


it, and figure so much lower, and get the 
contract, and the thing is done; and_ be- 
hold! the plant) goes off all right and 


seems to be satisfactory, and perhaps a certi- 
ficate is obtained upon it before the tenants 
are all in, or the maximum duty is required, 
and then it 
fact that a responsible person, offering a ca- 


is found wanting. And it isa 
pacity of boiler or engine that is needed to do 
the work, and with the greatest: economy of 
fuel, stands the poorest chance of getting or- 
ders in these rushing competition times. The 
case referred to coming before the writer at 
this time caused a digression, but a beneficial 
one, and applicable to the subject, therefore 
excusable. Considering the experience upon 
the subject, it is surprising how many houses 
and buildings of all kinds are short of boiler 
capacity to heat them properly in the coldest 
weather. 

The education of stationary steam engi 
neers, and the users of steam power plant, 
on this subject, has been comparatively slow, 
but the rapid and immense increase of steam 
power plants, and the necessity for competent 
men to take charge of them, has created a de- 
sire among stationary engineers for more in 

formation, and capability to fill the 
and in 
duced others to get the necessary in- 


more important positions, 
formation, to fill the less important 
ones, and the advent of the several 
those connected 


societies amongst 


with or interested in 


plant, has been the means of educa- 


steam power 


ting and making these parties more 
than their 
whose knowledge and advice is more 
reliable; yet is still for 
detiniteness on 


competent heretofore ; 


there room 


progress and = more 


this subject, as I find in my own ex 
intercourse 


perience and — business 


with those using and about) purchas- 


ing, as well as those having charge 


of steam power plants, Any one 
about purchasing a steam power 
plant must run the gauntlet of all 
the makers or their agents, whom 
his inquiries bring him in contact 
with—and some idea of what that 
gauntlet is may be obtained from 


general belief of the solicitors, 


is, that 


the 
which is most 


be 


agent 


the one who 
the 
and if 


order, if to 
by the 
pays the 
Therefore 
| greater the 
user to be well posted on the several princi 


will get 
the 
the 


commission — to 


| decided by user, 
most 
the 


and 


or adviser, one who 
either. 

necessity — for owner 
ples and constructions, as well as capacities 
of both engines and boilers, and their proper 
application to the work to be done ; also 
upon the character of the auxiliaries and ad 
juncts. The buyer should look very closely 
into the merits and claims of anything about 
a steam plant which has not been in satis 
factory use five years, at least, with reasona 
ble cost for maintenance in) good working 
lorder, and is apparently good for a reasona 
ble length of life, with a minimum cost for 
order, and 
should of 


| not easily and inexpensively accessible for re 


maintaining in good working 


avoid every construction boiler 
pairs. 

Generally, minor steam power plants are 
considered very simple and unimportant, and 
and determined 


This is an 


easily selected 


ordinary experience, 


therefore 
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erroneous idea, and is the cause of very 
much unnecessary annoyance and expense, 
and can only be avoided by placing all the 
requirements for steam power plant for any 


capacity or purpose in the hands of those of 
undoubted skill and experience, especially if 


new and untried things are to be determined 
upon. 

Many times the writer has been requested 
by intending buyers to talk to their advisers 
on steam power plant, who were totally 
unfit to consult with or advise in such case, 
but who had the confidence of the buyer, 
and, in many advisers had 
already decided (without any inquiries or in- 
vestigation) what to buy, and who from, and 
were not willing to listen to or receive any 
information, or make any comparison of the 
several things to choose from, however much 
they lacked in the necessary knowledge to 
protect their employer's interests, and so fail 
to get the best, or something good and reliable, 
and of proper capacity; and the writer ven- 
tures to say that there have been thousands 
of cases decided in “this way, which 
have had to be changed or doctored to get 
These statements refer 


cases, these 


satisfactory results. 
only to cases which have been determined 
by incompetent persons, or wherein there 
were several parties to the decision, none of 
whom had the whole matter in charge. Of 
course it is well known that there is a 
choice of both engines and boilers ; also 
of makers to place confidence in. Yet 
within the past few years engines from some 
of the leading makers have been faulty, and 
had parts insufticient to stand the work re- 
quired of them, and alterations, at great cost 
and inconvenience to the users, had to be 
made before satisfactory results were ob- 
tained. And this, too, atatime in the life and 
use of steam power plants, which should 
warrant satisfactory results in almost every 
requirement, especially in foundations and 
fastenings, which are often quite insufficient. 


The introduction of things well-tried and 
well-known to be better, is very slow 


generally, owing to a majority of interest 
and influence acting against the change to 
better things. 

For instance, take the case of the com- 
pound engine, which has been used and 
known to be the most powerful and econom- 
ical of fuel for the past twenty-five years in 
England, and on the Continent of Europe, 
and now being supplanted there by the still 
more powerful and economical triple expan- 
sion engine, while in this country we have 
comparatively but just commenced to use 
and realize the benefits of the compound 
engine, for the reasons above stated ; and as 
to the boiler, we are made to believe that the 
simplest and cheapest is as good as any other, 
and a great deal better, through the same 
means, while we are confronted with a test 
mide only a few months since, which shows 
that a comparatively old boiler of the high- 
est first cost, on an entirely opposite princi- 
ple, has more horse-power in it for the money, 
and greater wearing qualities, and requires 
much less fuel per horse-power ; yet this, and 
other boilers on the same principle, are kept 
out of adoption and use for the reasons 
above stated. We have plenty of papers, 
magazines and books devoted to the illustra- 
tion, definition and information upon every- 
thing pertaining to steam power plant, but 
they are generally engaged in presenting new 
things, and do not take kindly to the idea 
that it isa part of their duty to their readers 
(who are seeking information on tried and 
established things) to present them to their 
readers, and give all information upon them. 
New things must be presented to sell the 
papers. This statement may be qualified to 
a limited extent, to avoid controversy, but it 
is generally true. But when a has 
lived long enough to see good things—yea, 


person 


he may say the best things—set aside, and 
inferior, and even the poorest things, put in 
their place because of the lack of proper in- 
formation or education on the subject in 
those who are imposed upon, it is time some- 
thing was done to enlighten and protect the 
sufferers. 

There is no doubt but that any educated 


/ YI> ‘ YT 
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| guide him ; but there is 
| sentation, comment, nor 
principles and instruction 








| terests of their advisers. 
| In the engine line there 


arrangements of parts to choose from, the 


high-pressure condensing, and compound, 


which latter may be called high-speed and 


several engines is controlled by their princi- 
ples, capacities and their application to the 
work they are to do. Therefore their selec- 
tion and application should be placed in the 
hands of those only who are capable and | 
honest, and whose experience and judgment 
have been tried and found reliable. 

In the boiler line there are a greater num- 
ber of styles, constructions and principles to | 


odically; but there are very few which have 
stood the test of time, and it is from among 
these only that a choice should be made, and 
no other choice would be made if the history 
of the rise and fall of hundreds of boilers, 
boiler settings, boiler furnaces, and apparatus 
for burning the gases of the fuel was placed 
before the buyers and users. There are 
probably more ideas, notions and advice on 
boilers, and their furnaces and _ settings, than | 
upon engines. <A portion of those interested | 
want this kind of boiler and setting, and an- | 
other wants another kind, according to what 
they believe, or are made to believe, is the 
best. Those who have been brought up, as 
we may say, in the use of locomotive and 
marine boilers, would not use, or advise the 
use of, any other for any purpose, and like- 
wise with those who have had experience 
only with the horizontal tubular or other 
types of boilers ; and as to tests of economy 
of fuel with the several kinds there is a wide 
range of result with all kinds in different 
hands, and under the same and different con- 
ditions, so that it is quite necessary that some 
one well posted and honest should decide all 
matters connected with the purchase and the 
application of boilers, to furnish steam for 
any purpose, but more particularly to steam 
engines, because the economy of fuel of the 
boiler is one thing, and the economical use of it 
in the engine is another, and the economy of 
the two combined makes the maximum econ- 
omy of the steam power plant. 

In another paper I will discuss some of the 
boiler belongings. 
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LETTERS FROM PRACTICAL MEN, 


Watch Machinery in England. 
Editor American Machinist : 

In your issue of March 24th you say the 
English use the word strap instead of belt. 
Not only do they use the word, but they use 
the article—strap, buckle and all; at least 
they did in 1885. I suppose the buckle is 
convenient for adjusting the length of belt. 

I saw a belt ,§’’ thick used on 
watch machinery, laced together thus 


sewed through G G. 
I also saw a lathe in use the same as used 
by the Egyptians 2,000 B. C.; 7. ¢., a lathe | 
with spring pole to run it backwards, for | 
the next pressure of a foot treadle, which | 
revolved it forwards. About 999 out of 1,000 | 
watch repairers still use the bow lathe, which, | 
like the Egyptian lathe, 
one-half the time. 


delicate 








backwards | 
A. WEBSTER. 


runs 


Screw Cuttiug. 

Editor American Machinist : 

Mr. Gleason’s article on ‘‘ Screw Cutting,” 
in reply to Mr. Foster, seems out of place, 
simply because if Mr. Foster’s rule worked | 
in one case it holds good in all cases. Mr. 


| 





person, conversant with the subject he seeks | 
information upon, may find suflicient to! 


Gleason gives a number of threads to be cut, | 
not as curiosities, but yet it made me curious 


larticle, ‘‘ Art of Firing,” 


|to the 


MACHINIST 


not sufficient pre-| to know why a man could work such a diffi- 
definition of the|cult and unnecessary array of figures and 
of the well-known | then not see the simplicity of Mr. Foster’s 
| things to protect the users from imposition | plan. And, with your permission, I will prove 
and mistakes, and the pecuniary or other in-| by his own figures that the rule is, so far as 


convenience is to be considered, the only rule 


arrive at the wheels to be used. 


| masters of all rules. 


/small enough, I would use 6 and 12. 
| Example : 
(Foster. ) 


i's X 4= Fj or ys X 5 = FB Or yy X 6= 34 


or 


fs X 43 = 28, or 4% X 63=48, or 7X 54 X 49 


Using wheels, Mr. Gleason says, could not 
be used by Foster’s rule. 
use all his wheels to prove figures won't lie. 


choose from, and new ones being added peri- | Now, then, we will take 9 threads to the | 


inch and follow up his fractional threads. 
Example : 
$x8=or$x 54= 28 


6 : 6 
23 <103'= $f, or da * 10% 


6 
4 


4 
4 


‘i x 103 = $4, or aX 103 = 34 
and such examples can be worked 
accurately without end, or to such an| 
extent that curious examples = -—— 
would be proven without the 
aid of cumbersome rules. For \ / 
instance, § pitch multiplied by 
the lead screw = § K 8 = 4§ the r 
wheels. If we divide-48 by 6 (the — | 
lead screw) we have the pitch — | O 
of screw; we are to cut 5 or z 
¢ =9threadsin 1 inch. By the — 


use of this rule double threads | | 
can be cut, without trouble, by a 
slight movement of the carriage 
and other numerous tricks per- 
formed on the lathe. 

WW. ot, ike 


Montgomery, Ala. 

[It should — be 
where the multiplication of 
fractions is indicated in the 
above examples it is not really 
meant, but what is meant is that | 
both terms of the fractions are — | 
multiplied by the same number, — | 
Taking the tirst example, ,% x 4 | 
is not really a, of course, but | 
is or 2. It might have 
stated thus, ,55 x $ = $4.—Eb.] 


noted that 











\ 


been | 


Hexagonal Plumb-Bob, 
Editor American Machinist : 

My plumb-bob rolled off the staging and 
fell to the floor so often that 
sided, had no trouble 
Thinking that some of your readers have 
probably been bothered the same way, I send 
you a sketch of the one I made. . 

Hyde Park, Mass. 


I made one six- 


and have since. 


Firing a Locomotive, 
Editor American Machinist : 

‘Ifa man truly desires to know how deeply 
he is posted upon a subject, let him write an 
article upon it.” This, together with 
in the 
Macuinist, of March 81st, 1888, suggested 


writer, who is a fireman, the idea of 


writing a few lines on the subject of firing a | 


locomotive, which is not intended to bring 
out any elaborate theories or suggestions, to 
old firemen, but as a help or ‘ starter” to 


|ambitious young men, who seek this, the 
proper channel, to make themselves engineers, 
) and who, like the writer, without any previous 
|railroad training, before filing his applica- | 


Be patient; I will 


the | 
AMERICAN | 


Aprit 14, 1888 


consolidated type, and remarks 


pointed to them only. 


my 


An old engineer on our road once sa 
‘* There are two kinds of firemen who ar 
account, viz.: the one who can’t keep stea 


.|and the one who keeps an engine ‘ poppi 
are many makes, | Almost any machinist conversant with com- 
styles, constructions, and valve motions, and | mon fractions or decimals can, in a moment, 
Now, Mr. 
principal of which are the positive move-| Gleason gives the readers of the Macutnist | 
ments for differential cut-off, and the liber-| to understand that they should be versed in 
ating valve gear cut-off, high-pressure, high- | more than one rule, and I say if they become 
speed, condensing and non-condensing, and | familiar with Mr. Foster’s method they are | 


off’ all the time.” The writer, having oc 

pied both positions, offers a few words «{ 
advice to the first 
will hardly keep her ‘‘ popping off” on | 
first trip. But don’t get discouraged, as y; 
will find the friendly blower always ready 

help you, and don’t think the engineer m 


one, as the new firen 


I wish tocut 12 threads | every time he yells, “‘ Turn on the blower 
}on a lathe, lead screw being 6 to inch. I 
high-pressure condensing in the same engine. | multiply screw to be cut and lead screw | before leaving time, turn on the blowe: 
The economy in the use of steam in these | both by same’ number, or, if I have wheels 


Well, for the start. About fifteen minut 


| little, and level the coal evenly, all over t] 

with the Then throw in 

few shovels of coal, spreading it as evenly 

I if the steam is within a fi 

| pounds of the running pressure, which 
140 pounds on our road, shut off the blowe: 

| but try to have a fire at least six inches dec) 


| 
grate, scraper. 
| 
| 
| 


ossible ; and, 


| (we use soft coal), when 
| start, and maintain it so throughout the tri 
las nearly as possible. 

The best plan after starting, is to throw 
about 


you are ready | 


four shovelfuls at one time, one 
corner of the fire-box, so to speak 
striking the bowl of the shovel on the doo: 
as it goes in, so as to scatter the coal, being 
sure to close the door after each shovelful 
is put in. 


each 


If you find the steam going back 
on you, don’t get excited and try to get all 
the coal from the tender into the tire-box 
but the scraper in and level the fir 
down as quickly as possible, so as not to 


run 
| keep the fire door open too long ; let 


; it burn 
a minute, put in about four good shovel 
fuls, shake the grates, and she will 
until banked again, which, if you are not 
able to discern by looking in the fire-box 
}under your shovel, you will by the loss of 
which is sure to occur if the fire is 
| banked. If banked, level 


ceed as before. 


go well 





steam 





down and_ pro 

I might have added at the beginning of 
this—never make your first trip at night, 
unless unavoidable, as it is much easier for a 
novice to keep steam in daylight; for if the 
fire is right, thick, black smoke will roll out 
of the stack, and when this begins to cease, 
drop in your four shovels of coal again, trying 
to put them as near where most needed as pos 
sible, and see that the black smoke responds. 
| If the fire is banked, or not right, all the 
} coal you could get in would not bring black 
| smoke. 
| 
| 





Aside from seeing the smoke, another ad 
| vantage about a daylight run for a beginner 
lis that it does not blind one to look into the 
| fire-box, thus enabling him to read the steam 
gauge easier to take water, attend to other 
small duties such as filling oil cans, ete.—and 
| I think makes the embryo fireman feel less 
\like wishing he had never seen a locomo 
tive. 

When nearing the summit of a grade, the 
friendly engine runner will give you, ina 
Hloud voice, his: ‘That will take her over;” 
| which means cease firing 
'bottom of 





until nearing the 
down grade; at 
| which time the runner will give you notice 
ito get the fire in good shape for the next hill. 
If you wait until the throttle is open, the 
opening of the fire door, together with the 
several coal upon the 
already low fire, will reduce the steam, and 
cause the engine to ‘lay down” before the 


top of the grade is 
| 


the following 


shovels of green 


reached, which will 


necessitate stopping to ‘blow up,” and this 


will make the ambitious young fireman wish 
he had been blown up before he had made 
up his mind to go on the road. 

Don’t get discouraged ; it will all come to 
you by-and-by, and don’t think, because the 
engineer gets down and shovels ‘a while for 
| you, that he thinks you’re no good. Stick to 
it, and by the time you get so you can’t keep 
her from popping off on up grades, I will 
give you a few more lines on the subject. 


FIREMAN, 


tion for fireman, was called to go out on his | 


maiden” trip one rainy, windy night, over a 


mountainous road, and with an 

whom he had never seen before. 
All freight engines on our road (East Ten- 

nessee and Georgia), are of the ‘“ jack” or 


engineer 





Drilling Deep Holes, 
Mach in ist Ss 


Editor American 


| In the AMERICAN Macuinist of July 2, 


188%, there appeared an article on ‘‘ Tools for 
Drilling Deep Holes in Steel,” to which I in- 
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tended to have made a reply earlier, but 
neglected it. 

Mr. Bond, of the Pratt & Whitney Works, 
in describing the tool they used, says that it 
a single-lip drill, with a spiral groove 
n one side for the egress of the cuttings, 


was 
cul 
and a groove on the opposite side formed an 
oil channel, and was covered to make it oil- 
He gives his data of work done, and 


tight 

time of doing it with this drill, at 4 hole 
9) deep per hour. He then refers to my 
article in the AMERICAN Macurnist of March 


97, 1886, and says, ‘‘Our method seems to 


nt fewer difficulties.” I infer from this 


pre 
that their method had difficulties attending 
it. He, however, presents no points of diffi- 


culty with my device ; still I infer that he 
sees difficulties there. But as experience and 
personal observation are the best data by 
which to judge what is in a device, I would 
like if Mr. Bond, or any of the readers of 
the AMERICAN MACHINIST who are interested 
in this matter, could see this device working. 
Iam sure they could not help but appreciate 
it. I will, however, say right here, that we 
have met with some delay in the use of this 
tool, caused by coming in contact with hard 
spots in the shafts, which naturally would 
But 
case with good steel, consequently that pre- 
sents no objection, as with any other means 
of drilling a similar result would be experi- 


tear the cutting edge. this is never the 


ene ed. 

Now let us compare ourdata. He drills a 4’ 
hole 20° deep in one hour. — I drill a 14" hole 
at a speed of 1” per minute, or 60" per hour. 
It will be noticed that the time given in my | 
article above referred to included all opera- 
tions of boring on the shaft there illustrated, 
which was 56 minutes, and afterwards the 
best time made for the same work was 43 
Thus it will be seen that the com- 
parison of work done with the two devices 
shows quite a difference, and that in favor of 
my device. 

It may be argued by some that I have the | 
advantage over the device Mr. Bond explains | 
in that I drill a larger hole, and consequently 
secure a stiffer drill for bearing the strains. 
Sut it will be readily seen that the duty is 


minutes. 


| 
| 


proportionally greater, consequently a drill | 
of this construction would drill a 4 inch} 


in depth, than | 
am confident | 
2”, could be 
size. It might be 
+” drill feed faster 
not in proportion to 


hole ata much more rapid rate, 
the 14" drill Iam using, and I 
a rate of 14” at least, if not 
drilled per minute of 4” 
asked, Will you make a 
thana 14"? Certainly 
the speed of the work ; it would have to be 
less; but the speed of the work could be 
very greatly increased, and gain a speed in 
depth much in excess of that of the 14 
drill. Thus it will be seen that 20° of 4 
hole could be drilled in 15 minutes, at highest 
calculation, and 10 minutes would, in my 
be what I cat 
gather in my experience in deep hole drilling 
with this device. 


estimation, possible, from 


Further, Mr. Bond says that ‘‘there is a 
great liability to twisting the drill, owing to 
metal to stand this 

Let me say a twist drill is not the 
kind of tool to 
In making a twist drill the strongest 
portion is cut away, 7. @., 


there being so little 
strain.” 
stiffest bear torsional 


a a 


strain, 


Where its strength to resist torsion lies, thus 
rendering it weak and springy, and very lia- 
ble totwist and break off, and especially so 
in a long drill. By my method of making a 
drill I cut away the material where it is of 
least for strength, and put it into the 
trongest possible shape, considering the pas- 
It 
take a very heavy strain to twist a steel tube 
like that [use. Ihave had frequent tests of this 
by the drill coming in contact with the hard 
spots before referred to, which would instantly 
stop the machine by throwing off the belt or 
learing it, but it would never twist the tube. 
If it had been a twist drill it 
twisted it off. It must also be remembered 
that | overcome all the difficulty of cuttings 
lodging and wedging between the drill and 
the 


use 


sage for egress of the cuttings. would 


would have 


wall of the hole, thereby increasing the 


| diameter by 4 
| This particular milling 


|means of a rod extending from 


its largest diameter, 
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or 


by reference to the article of March 27, 
1886. 

It is further due to state that 
article was written I have experimented with 
different kinds of drill ends for cutting, and | 
which I then made 
mention of has proven itself superior to the 
twist drill and inserted cutter drill there illus- 
trated, in that it makes cuttings of easier 
egress, and a cutting edge more durable. | 
Also, instead of clutching the drill end on | 
the tube only, I now clutch it and braze it, | 
which makes it practically the same as one | 


since that 


find that the ‘‘ hog nose ”’ 


solid piece of steel, and it is much more sat- | 
isfactory. When the drill end becomes worn | 
out, by heating, the brazing will give way, | 
and a new drill can be put in its place again. 


A B. Lanpts. | 


Milling Against Planiaog. 
Editor American Machinist : 

Several of your correspondents have ques- 
tioned whether I knew anything about mill- 
ing, and also take me to task for saying 
things which I never said. I have never even 
hinted that a planer was better for any work 
in a manufacturing establishment than a mill- 
ing machine. I have said, and still say, that 
it is a better tool in the ordinary job shop 
where machines are built, not manufactured. 
Better, because more surface can be cut in 
the same time by the same man. 

My first tumble from the heights of milling 
machine enthusiasm (for I was once as much 
infatuated as Mr. Grant or Mr. Conradson) 
in this wise. We were milling spiral 
grooves in steel rolls. The rolls were 4” in 
had 60 VY grooves. 


Was 


long, and 


|do more than that if you will let it; and 
| with a double-head planer as much heavier 
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Lathe Attachment for Turning, Cross- 
head Pins, 

and stronger than the ordinary one as his 
double-head mill is stronger and stiffer than 
the ordinary one, that amount of surface can | appears to be well calculated to do a kind of 
easily be quadrupled unless the job pulls in | work, the doing of which is generally little 
better than drudgery. It 

My milling experience may not have been that can be applied to any lathe of ordinary 
up to the best practice of the times, but it} ™aKe, and used for turning crosshead pins, 
not only saving much of the time usually re- 


The device, which we illustrate herewith, 
is an attachment 


two. 


was the best I knew. It has always been my 


| custom to get all the work out of a machine | @Uired for such work, but doing the work in 


that 1 could, and many times I have been ai ® superior manner. The attachment is the 
victim of confidence misplaced in back gears invention of B. J. Coates, and is made by 
and feed works. It has been this habit of | the Bay State Iron Works, Erie, Pa. 

trying to get off the stock, that has led me to It consists of a tight pinion securely fast- 
think that for much work the single-pointed ened on one end of a sleeve, this sleeve hav- 
tool can compete with the milling tool of ing a thread inside of it, so that it can be 
many points. What a milling cutter having secured on the lathe spindle in place of the 
only two teeth, with a feed increased to make | OTdinary face plate. There 
up for the lack of teeth, would do, I do not | Pinion and a chuck adjustably secured to it, 
adapted to rotate on the sleeve of the tight 


is also a loose 
know. It might leave the planer behind. seed 
Now, as to irregular work, I think some pinion, and a large gear-wheel intermeshing 
form of templet planing might be done to 
advantage. <A the 
AMERICAN MACHINIST had a a 
device for templet slotting. 


with the tight pinion, and operating a rack 
pitman which with the 
pinion, rotating the loose pinion and attached 
chuck back and forth. 

In operation the crosshead is centered on 


‘ a intermeshes loose 
recent , issue of 


sketch of 
I do not see why 
the same idea could not be applied to the 
planer. Why not a‘ 
gage” lathe ? 


LOC vd 


the ordinary lathe centers, and secured in the 
chuck so that they rotate forward and back 
together. 


gage.” planer, as well 


asa“ 


The cutting tool is an ordinary 
lathe tool, mounted in the lathe tool post, 
and operated by the lathe feed in the usual 
manner, 


A word to Mr. Hoffman, and I am done 
with my critics on the planer question. He 
could not get a plain job of moderately hard 


I 


: At each forward movement of the 
iron planed. I do not understand why. crosshead the tool cuts about. five-eighths of 


have planed chilled iron ona common planer 
to dimensions that did grinding 
afterward to insure a fit. He also speaks of 


not need 


a firm who are removing planers to make 





machine was made 
from an Haven lathe. The 
cutter arbor was of steel, 2° in diameter, 8 


18 swing New 


| long, with solid collar in the middle 24" di- 


ameter, against which the cutter was held by 
a loose collar of the same size, and the loose 
collar by a nut at the end of arbor. 

The centers on which the roll was held 
were placed on the cross slide of the lathe. 
The rig was rigid. 
stiffest that The cutter was ro- 
tated at a peripheral speed of 21 feet per 
minute, and the feed of the work to the cut 
was five inches per minute, which is more 
than I have heard any milling machine ex- 
pert advocate thus far. 


In fact, the strongest and 
I ever saw. 


The feed was by 
the feed 


| gears to the carriage, with a pinion which 
|}engaged a rack connected to the cross slide. 
| To the back of the cross-slide was attached 


When the cutter came 
through the work the rack was lifted from 
the pinion, and the work went back on the 
run for a new cut, a pawl and ratchet move- 


a 56 pound weight. 


ment rotating the roll for the next groove. 
The milling was very satisfactory a 
milling operation, but it took a little over a 
minute to mill each groove, so that one hour 
and fifteen 
time for each roll, 


as 


considered good 
A pair of centers with a 
rotating and spreading device was afterward 
This, with 
speed of 18 fect per minute, would groove a 


minutes was 


put on the shaper. a cutting 
roll of 60 teeth in just as good shape as the 
milling cutter in 25 minutes. 

I have 
elaborate 


seen one or two, perhaps more, 


cutting engines, 
Hardly! 1 


the difference between gearing 


gear and rack 
Were they milling machines ? 
and 


The best and 


know 
‘*notches on the periphery.” 
most rapid gear cutters in use to-day are 
simply special planers, and Mr. Grant’s fears 
that the quality of gearing will deteriorate 
I have 
never hinted that a planer was better for 
everything than a milling machine, but that 
it was better for plain work. 


because of planing, are groundless, 


In the average shop the majority of the hands 
are skilled men, getting good wages, andl do 
not need a foreman to set tools for them, 
and the time used up getting ready for the 
various jobs on the milling machine would 
them half 


hand before the milling 


see finished by a good planer 
machine hand was 
ready to start a cut. 


In the issue of March 3d, My. Conradson 


friction, whi¢h would cause extra strains on| gives some figures that look pretty well; 
the drill, andI keep it thoroughly washed 42’ per minute with two heads, or 21” per 
and lubricated. The reader can get full) minute for each head. That’s not so very 
information concerning how it is done! much, afterall. Why, acommon planer will 


room for milling machines. That is nothing 





ATTACHMENT FOR TURNING CROSS-HEAD 
PINs. 


to the point, as they are a manufacturing 
concern, and manufacturing shops are vastly 


different from the average machine shop, 
with only one planer. That must plane 
everything, from a pump valve toa steam 


cylinder that will not go between the hous 
ings. 

I expected to see in your columns, many 
expressions of surprise at the position taken 
by me on the planer question. 1 
to my conclusions from a careful observation 
My 


practice may have been faulty, and if so I 


of the results in my own experience. 


hope the milling machine men will show me 


where. Iam anxious only for the truth, and 


you will never find me defending or uphold- 


ing anything in machine shop practice that I 
do not believe to be the best practice. 
far I amalone on the planer side of this dis 


cussion, and unfortunately, too, I am_ not 


where I can collect any data bearing on the 


subject. 
a former letter, however, I will mention here. 
I have seen 


they were the worst beds I ever saw. This 
fact might have some weight in this discus- 
sion, if the balance of the work on these | 


lathes had been good. 


tool was poorly made, and would probably 
have been no better had the beds been planed. 


When some man makes a test 


parative efticiency of the planer and milling 
machine on job work, I shall speak again, | 
If the milling machine wins I will advocate 
milling forever; but if the planer does not 


have come 


Thus 


One thing I meant to have stated in 


lathe beds that were milled, and 


However, the whole 


of the com- | 


the distance around the pin, and when one 
side of the pin is turned the crosshead is re 
versed in the lathe, and the opposite side 
turned, completing the pin. 

It is not necessary to remove the back gear 
of the lathe to attach this device, consequent- 
ly the operator can use any desired speed. 
If he is turning a steel pin, and wishes to 
We are 
informed that there are several of these ma 


run the lathe slow, he can do so, 


chines in use, and that they are giving entire 
satisfaction, doing the work in about one- 
third the usual time. 


Comparative Value of Fuels. 


The following is from a report of Chief 
Engineer Ogden, of the Philadelphia Water 
Works, on the comparative value of anthra- 
cite and bituminous coal : 

‘The following report of the tests made of 
bituminous coals at the Belmont and Kensing- 
ton pumping stations, is respectfully sub- 
mitted : 

** Belmont—Cost per million gallons pump 
ed 200 feet high: Anthracite pea coal, $6.25; 
bituminous coal, $5.66. One ton of anthra- 
cite pea coal pumped 455,414 gallons, one 
ton of bituminous coal 547,142 gallons, or 21 
per cent. more water with bituminous than 
with anthracite. Cost per ton: anthracite 
pea coal, $2.85 ; bituminous coal, $3.10. 

‘* Kensington—Cost per million gallons 
pumped 114 feet high: Anthracite pea coal, 
$3.38 ; bituminous coal, $3.62. One ton of 
anthracite pea coal pumped 872,636 gallons ; 
one ton of bituminous coal pumped 887,420 
gallons, a difference of less than two per 
cent, in favor of bituminous, Cost per ton 
—Anthracite pea coal, $2.95; bituminous 
coal, $3.14. 

‘The bituminous coal received at Belmont 
was from the George’s Creek collieries, of the 
Maryland Union Coal Company. The bitumi- 
nous coal used at Kensington was Columbia 
bituminous, such as is furnished to the city 
ice boats, 

‘No trouble was experienced at either 
station in burning the soft coal. The firing 
in each case was similar, and the evaporative 
qualities of the boilers the same. Worthing 
ton engines were used at both stations.” 


line 


In a French journal the engineer, A. Lau- 
rent, gives an account of his experience of 
seven years in the shops of the Compagnie 
du Midi with band saws for cutting metals. 
| He gives as the proper speed for such saws 
66m, per minute for wrought-iron, 45m. for 
cast-iron and steel, and 85m. for bronze and 
allied alloys. This is equivalent to 216—147 
279 feet per minute, respectively. 


whe 


and 


lle 


It is stated that railway trains in England 
are now driven at an average speed which is 


disappoint me, be prepared to hear me shout | fourteen per cent. higher than it was twenty 


‘*T told you so.” F. L. JOHNSON, 


Pa. 


Scottdale 


| years ago, with scarcely more than half the 


quantity of coal, 
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A Question of Contracts. 


It has been said that ‘‘Time is the essence 
| of all contracts,” and this would seem to be 
lespecially true of those contracts which are 
entered into by railroad companies when they 
sell to their patrons tickets entitling them to 
transportation. 

Railroad tickets in the hands of passengers 
are virtual contracts by which the company 
issuing them agrees to perform a certain ser- 
| vice, 7. ¢., the transportation of the -holder 
between certain specified points, and it is evi- 
‘dent that such a contract is incomplete unless 
| there is some limit of time, expressed or im- 
| plied, within which this service is to be per- 
| formed. 
| If a railroad company should issue a ticket 
to a passenger by which it agreed to carry him 


* | a ry . 
our reading columns for pay or in consideration of | from New York to Chicago, and should then 


advertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they | 
choose in our advertising columns, but our editorial | 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

GP Hvery correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

cS We are not engaged in procuring patent rights, 
or in selling machinery, nor have me any pet scheme 
to advance, or hobby to ride. 

S® We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 


| consume a month’s time in getting him there, 
|that would undoubtedly constitute a virtual 
| breach of contract, because, by its time-tables, 
published by its authority in the newspapers 
and otherwise, it has fixed the limit of time 
within which it isto carry him at, say, 
twenty-five hours. He has made his arrange- 
ments according, to this, and has purchased 
his ticket and timed his departure with that 
understanding, and has a right to expect and 
demand that the company shall make every 
possible effort within reason to fulfill its con- 
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| 
|of on this score, but we think not so much 


| because the railroad companies are especially 
‘anxious to live up to the letter of their con- 
| tracts, as because there is competition between 
| the different roads, and the one making the 
| best time secures the most business, the pub- 
| lic soon learning the difference between those 
| roads which merely publish fast time-tables 
| and those which actually run fast trains. 

| One of the reasons for thinking that it is 
| not on account of any great regard for con- 
| tracts with passengers, simply, which causes 
| the « companies to make special efforts to get 
| their trains over the road on time, is the fact 
‘that most of them make nothing like the same 
‘effort in the case of trains which carry local 
| passengers between points where there is no 
| competition. 

| The best engines and equipment, the best 
|engineers and train men are put onto the 
| ‘* Eli,” which comes into com- 
| petition with the ‘‘limited” or ‘‘ cannon 
ball’ of some other road, and every possible 
effort is put forth to make the advertised 
time; while local 
/the same contracts, 


‘fast line,” or 


have 
and the same right to 
‘have them lived up to by the companies, 
must put up with inferior equipment and re- 
peated disappointments caused by failure to 
make time. a 

This is especially noticeable and annoying 
in the 
from 


passengers, who 


case of some of the roads running out 
New York, and carry daily 
thousands of ‘‘ commuters” who live at short 
from the city, and travel to and 
to business. These people are often 


which 


distances 
from it 


governed in their choice of a place of resi- | 


dence by the number and character of trains 
by which they may travel back and _ forth, 
and it is as important to them in every way 
that they should be carried back and forth 
within the time specified by the time-tables 


‘as it isin the case of any other passengers ; 


/most every day for months, and 
| which could be 
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yet it is not uncommon for 


for causes | 
easily remedied, and which 
would be very quickly remedied did they ex 


ist in the case of through trains. 


We know of a train on one of these roads | 
a day for | 


which has been on time scarcely 
two months, simply because the flues of the 
locomotive used on that train leak so badly 
that steam cannot be kept up sufficient to 
make the time, and 


made efforts to have the trouble remedied. 
How long would such a condition of affairs 

be allowed to exist in the case of a train run- 

ning between points where there was compe- 





People traveling between New York and 


trains carrying | F F 
Ty! | saddled their burdens upon those who think 
such passengers to be late on some roads al- | 


notwithstanding that the | 
engineer has repeatedly complained of it, and | 
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time ? From personal observa- 
can say that it would not be allowed 
for more than one trip, if, indeed, that long. 
And yet, have not the passengers in one train 
as much right to expect their contracts to be 
fulfilled, if possible, as those who ride on 
the other train having contracts of a precisely 
similar nature? 

Of course trains cannot always be on time ; 


tition as to 


tion we 


which are unavoidable, but the public have a 
right to expect that every reasonable effort 
shall be made to ‘‘ make the time,” and they 


discrimination shall be made in this respect | 
against those who travel short distances eac h| 
day, simply because there is no competition 
to be met at the points between which they 
travel, and if they find that such discrimina- 
tion is made they should be able to find 
remedy. 

One contract should be as much 
as another of similar nature. 


‘. 
respected 


ape - 


Gastronomical Engineering. 


Gastronomy appears to be a branch of 
engineering that our colleges have been 
entirely at fault in not teaching. They turn 


out civil and mechanical eugineers in abund- 
ance, but when one of their graduates com- 
mands a regular salary of $10,000 a year 
he considers himself mighty lucky. But 
that is the exact sum, so it appears, that Mr. 
William K. Vanderbilt pays his imported 


gastronomical engineer, and a very com- 
fortable salary it is. Some irreverent and 


inaccurate newspaper writers have designated 


Monsieur Dugnol — Mr. Vanderbilt’s im- 
ported gastronomical engineer—a_ cook. 
There isn’t the slightest evidence that he 


knows how to cook atall. Heis anengineer, 
pure and simple, and the only one of the 
kind, so far as known, in the whole country. 
But with the illustrious example in view 
there is sure to be a demand for such talent. 
If takes time by the front 
hair, so to speak, and establishes a course 
of gastronomical 
at the same time the degree and a sufficient- 
ly striking foreign name, that college is sure 
to have a boom in its business affairs. 


some college 


engineering, conferring 


Be = —— 


It would almost seem that a few 
accidents like that on the trestle work 
Savannah, Florida and Western 
near Savannah, Ga., by which a 
lives were would, in the 
safety to the public, bring about State in- 
spection of Time was when rail- 
roads were managed by regularly appointed 
officials who, in their own interests, could not 


more 
of the 

Railway, 
number of 
lost, interest of 


railroads. 


afford to let trestle works rot down till a 
train went through, before making repairs. 


By the modern plan, railroads 
Wall or through 
pleasure yachts, and the safety of the travel- 
ing public is simply a matter of dollars and 
cents, and stock manipulation. 


street, dispatches 


so, there is no hope of safety except in the 


|inspection of structures by some one not in- 
fluenced from Wall street. 
—— <> 

There at least small ground for 
hoping that the great copper syndicate will 
eventually come to grief through inability to 
control the output of copper from all the 
mines that, stimulated by the advance 
will be opened. 3efore that 
much mischief will have been done, and the 
promoters of the scheme will probably have 


Is some 


price, 





|the harvest is always to last. Retributive 


justice generally falls short of reaching the 


| 
| big transgressors, 

- ae 
| 


Literary Notes. 
| A MANUAL OF STEAM BOILERS: 


| THEIR CON- 
| struction and Operation, 

| 

| 


For Technical Schools 


and Engineers. By R. Thurston, M. A., Doe. 
Eng. New York: John Wiley & Sons, 
The aim of the author of this book has 


been to present a comprehensive treatise on 
the subject that shall serve the purpose of a 
| text-book for schools, and at the time 
| be acceptable to designers and constructors 
lof steam boilers and mechanical 


same 


engineers 


they will sometimes be delayed for causes | 
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generally. The opening chapter is d 


ited 
to the history of steam boilers, beginning 
with some of the earlier forms, and coming 


up to more modern practice. In succeeding 
chapters the whole subject is treated jy 


manner more comprehensive than, per ps 
ever before attempted, the author going jpt 
everything connected with the constru: tion 
}and use of boilers. It is a book likely to ting 
its way very generally into the libraric. of 
mechanical engineers ; and‘ the studen: of 
steam engineering, equally with builders of 
boilers, will be interested and instructe: }y 


especially have the right to demand that no} 





| 


| If, then, the small amount of steam op: ning shou\: 
| give 
3. Do you think that 1% inch 


studying it. It is a large work of 670 paces. 
and sells for $6. 


pIOhs « AND) 
(ju insurers 


Under this head we propose to answer questions nt 
us, pertaining to our specialty, correctly, and accor 











to common-sense methods. . 

Every question, to insure any attention, must inv ri. 
ably be accompanied by the writer’s name and addr-ss, 
If 80 requested, neither name, correct initials nor lo-a- 


tion will be published. 


(190) F. G. H., Beaver Falls, Pa., writes: 
Please state whether or not more force will be re. 
quired to move one smooth surface upon anot)er 
wher the tension of the surrounding medium, say 
air, is 100 pounds per square inch, than when it is at 
atmospheric pressure or zero? A.—If the surfaces 
fit each other, and are in intimate contact, increase 
of pressure will increase the force required to move 
them. 

(191) C. C. K., East Saginaw, Mich., 
writes: I was recently told that a right-hand thr: 
could be cut on a rod, and two nuts made ar 
tapped in such a way as to move in 0; posite direc 
tions by being turned the same way, as woul! he 
the case had part of the rod a left and the other a 
right-hand thread with corresponding nuts. Can it 
be done? and if so, how? A.—We do not know of 
any way by which such a thing can be done. 

(192) O. E. H., Aberdeen, Dakato, 
writes : I have a two horse-power vertical engine 
cylinder 3 inches diameter and 4 inehes stroke. 
making 250 revolutions. Travel of valve, 23-32 inch 
lap, 4 inch ; exhaust cavity, 23-32 inch; inside lap 
lg inch; steam ports, 4 inch x 2 inches; exhaust 
ports, 7-16 inch x 24 inches. I had twice the power 
needed, so I put 4% inch more lap on the valve and 
made it to cut off at &% stroke. Now I use less cou! 
and the engine does the same amount of work 
Question is, when I want more power, which I shall 
need soon, instead of taking off the 14 inch lap, will 
it be more economical to leave the cut-off at half 
stroke, and put larger pulley on line shaft, 
speed the engine up to say 300 or 350 revolutions? 
A,- It will be more economical to speed, up the 


and 


engine. 2. Do you think the exhaust would get out 
fastenough? A.—Yes. The only difficulty you may 


meet with is the comparatively small steam opening 
in ports: but still we believe it to be advisable t 
speed up the engine and not take off any of the lap 


you any trouble, reduce tbe lap very little 


inside lap is more 


| suitable for cutting off at % or 5¢ stroke than 4,’ 


This being | 
| Scotia, writes: 1, 


in | 


time | ‘ ; E 
| cutting off at 3% or 5¢ stroke, ete.? 


| the beginning of the stroke. 


are managed in 
| lap, as it was originally designed, the exhaust woul 


| 
from | not begin to open before the steam was admitte: 
| atthe other end. 


| steam is cut off at 54, the stroke being 24 inches 
| before, then steam is cut off; that is, the 


Because with 44 inch outside lap and \¥ inch inside 


Do I understand it right’ <A 
Yes. 


(198) C. E. S., 


Tenny Cape, Noy 
Iam running a plain slide valve 
engine, and do not get as much power as I thin! 
should do. Please tell me how to set the valve so 
as to obtain the most power. A.—Impossible for 
us to say without knowing more of your engine. 
The fault may not lie in the position of the ecc« 

tric ; it may be due toa badly constructed engin: 
2. Where can I obtain a Phelps’ water level indica 
tor and automatic gauge cleaner? A.- Write 

Ashcroft Manufacturing Company, New York Cit) 
This address was given with the description in ou 
issue of Dec. 31, 1887. 3. What is the meaning 

A.—By the term 
‘cutting off at 34 stroke” meant that steam is 
cut off at the instant that the piston has travel 
through three-quarters of the stroke, measured from 
Thus, if the stroke is 
24 inches, and cutting off at 34, the steam is cut of 
at the instant that the piston has traveled throug! 
18 inches from the beginning of the stroke. Or, 


is 


s 


valve closes 
the steam port and stops the admission of stean 
when the piston has traveled 15 inches from th 
beginning of the stroke. 4. Explain the way 
grinding globe valves. A. pulverized quart 
or grindstone sludge, or ground glass, and hold t! 
stem of the valve in line withits guide while grin 
ing. To the 5th question we answer: We do not. 
(194) J. F. G., Chanute, 
1. Is there any material tt rough 
steel magnet will not exert its force? 4.—W 
know of no such substance. 2. If a magnet 
made of hollow steel, with the ends closed up soli 
would it have as much power as it would if ma 


Use 


asks 


Kan., 
which a comm: 
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solid. A.—Wedo not think so. 3. What is the size | 

f the largest reflector ever used in a reflecting tel- 
escope? A.—The Lord Rosse reflecting telescope 
had a reflector 6 feet in diameter, and is believed to 
be the largest ever constructed. 


(195) Q. W. A., Mott, Cal., asks: Ina 

; horse-power portable engine is it better to use | 
ne cylinder than two, and why? A.—One cylinder. | 
Using two cylinders multiplies the parts and wastes | 
steam. 2 In anengine of 8 horse-power is it better 

) have a short, quick stroke, say 200 revolutions or 
nore, or a larger cylinder and fewer strokes? A.— | 

wo hundred revolutions is not too many for an 8 
horse-power engine. 


(196) J. B. D., St. Louis, Mo., asks: 
What is the rule for turning tapers on shafts, any 


ength and any taper? How far do you set the | 
enter over? For instance, if I have a shaft 3 feet | 


ong, 2% inches diameter, and wish to turn a taper | 
i the end of it 12 inches long,and make the small | 
end 14% inches diameter, how far should I set the | 
tail stock over? A.—If the tool were set level with | 
the center, and noallowance were to be made for | 
the distance the lathe centers enter the work, then 
the rule would be: Divide the difference between 
the diameters of the small and large ends by 2, and 
multiply this by the ratios which the total length of 
the shaft bears to the tapered portion. In the 
case which you mention it would be (2.5 — 1.25) + 2 
.3 = 1.875 or 1% inches. The fact that the centers 
enter the work a certain distance prevents accurate 
results being obtained by calculation, however. 


(Ot): “C10; Ww. SING. Kas wees: 
have built a machine with an emery roll 20 inches 
long, 24 inches diameter ; the roll is made up with 
five wheels 4 inches thick. Size of arbor, 3% inches 
diameter, steel. There are two bearings, 6 inches 
from the flanges to the end of bearing. The jour- 
nals are rigid, one on each side of the roll, 254 
inches diameter, 12 inches long. Speed of roll 850 
reyolutions. I am troubled with their heating. 
What I would like to know is—if shortening the 
length of the bearing, or reducing the diameter, or 
putting in a swivel-box, will prevent heating? 
Weight of arbor, flanges, and emery roll, 1,100 
pounds, A,—You may reduce the diameter of the 
journals to 3 inches, then if the bearings are ex- 
actly in line, well fitted, and kept free from dust, 
they will not heat. If you have any difficulty in 
bringing the bearings in line, a swivel-box may 
prove to be advantageous. 


(198) W.S. W., Springfield, Mass., writes : 
| send you a rough sketch of a job which has given 
me much trouble. It consists of a pair of Gould 
boilers set in brickwork to heat a large house (di- 
rect and indirect). Fires are not used in these 
boilers, as steam is taken from the Holley steam 
pipes from the street. Steam enters the boilers at 
the top and returns to the bottom. The pressure 
on boilers is from 4to 8 pounds. [ want to keep 
the water in the boilers up to the water line. I use 
a Brown trap to take off the surplus water. I want 
to discharge the water from the boilers as cool as 
possible. I made a water box of 2% inch pipe as 
shown in the sketch, and connected it to the top 
and bottom of the boiler, then took out the pipe to 
the trap at the water line. The connections are one 
inch pipe. The trap sets about two feet below the 
water-line of boiler, and the discharge goes into the 
sewer. Now, when the water gets up to about 
the water-line, the trap will start and will not stop 
until all the water has been discharged from the 
boiler. How can this be prevented? A.—If we 
understand your sketch correctly, we would advise 
you to throw ofit the water-box and connect the 
trap directly to the boiler at the water-line, also 
raise the trap. It seems to us that the present con- 
nections will create an action similar to that of an 
ejector. - 


(199) J.T. B., Washington, D. C., writes : 
\ beam 30 feet long, weighing 300 pounds, is to be 
carried by three men; one man at the end, and the 
other two have a bar for it to reston. How far 
from one end must the bar be placed to make the 
weight equal on each man? Please give rule as plain 
as possible? A.—In examples of this kind we may 
assume that the whole weight of the beam is con- 
centrated at its center of gravity, and if the beam 
is of equal cross-section throughout, its center of 
gravity will be at the center of the beam. Assum- 
ing that the beam is of equal cross-section through- 
out, then the weight supported by the single man 
at the end of the beam, multiplied by the distance 
between this man and the center of gravity of the 
beam, must be equal to the sum of the weights 
supported by the other two men multiplied by the 
distance from the center of gravity of the beam to 
the two men. Nowsince the bar is 30 feet long and 
its center of gravity at 15 feet from either end, and 
each man has to support 100 pounds, we have the 
following rule: Multiply the weight supported by 
one man by the distance between him and the 
center of gravity, divide this product by the weight 
supported by the other men, the quotient will be the 
distance between the center of gravity and the two 





men. Thus: 
eo 1 = 7% feet, | 
which is the distance between the center of the | 


beam and the two men. 


(200) J. Z. M., Richmond, Ind., asks: 
How does an ordinary fly-ball governor act to 
maintain a practically uniform speed under varying 
loads? For instance, take the case of an engine 
running light (nothing but the shafting) and the | 
governor so adjusted as to keep it at a speed say 


| but by making the valve of large area and balanced, 


| load and steam pressure. 


AMERICAN 









of 75 revolutions; now suppose a heavy wood- 
working planer is suddenly thrown on, requiring say 
ten horse-power to run it, the governor balls drop 


| on account of the check in speed and admit more 
| steam. Now howis the speed of the engine restored 


to or near 75 revolutions, without restoring the gov- 
ernor to its former position, and thus admitting 
no more steam than before? A.—The common fly- 
ball governor does not keep an engine at uniform 
speed under variations in load or steam pressure, 


and reducing the friction to a minimun, it will do so 
witbin reasonably small limits. The balls of the 
governor will revolve in a plane due to their speed, 


| modified by the weight they have to sustain and the 


friction of the parts, and as the balls must revolve 
in different planes to accomplish the admission of 
varying quantities of steam, it is certain that the 


speed of the engine must vary with variations in | 


But by using a valve of 
large area, the motion of the balls referred to the 
vertical plane in which they revolve may be made 
small. If, then, the work the governor has to do is 
kept constant, and the friction low and constant, 
the variation in speed may be kept quite small. If 
an ordinary fly-ball governor is adjusted to speed 
an engine, say 100 revolutions, when running light, 
it will be found that there will be a material falling 
off in speed when the engine is fully loaded. But 
by adjusting the goverfior to give the desired 
speed with the engine fairly loaded, the variation in 
speed between a little more or a little less load need 
not be great. But there will be a variation just the 
same. 
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Planed bevel gears. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 
Taper atttachment on all lathes Lodge, Davis & Co. 
Compound rest on all lathes Lodge, Davis & Co. 
Power cross-feed on all lathes Lodge, Davis & Co. 
Large hollow spindle on all lathes Lodge, Davis & Co. 
Automatic stop on all lathes Lodge, Davis & Co. 
See special ads. pages 15 and 16, Lodge, Davis & Co. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Lamb Knitting Machine Co., Chicopee Falls, Mass. 

Machine work and mare making. Anderson 
Machine Works, Peekskill, 

Light articles built to iin by the American 
Sewing Machine Co., Philadelphia, Pa. 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., 56,Beekman street, New York. 

Solid Nickel-Seated ‘‘ Pop” Safety Valves. 
ager Safety Valve Co., 111 Liberty st., N. 

2. Dudgeon, 24 Columbia st., New York, Improv- 
» Hydraulic Jacks and Roller Tube Expanders. 

Light and fine machinery to order; foot lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Davis Key-Seating Machines, kept in stock, — 
Manning, Maxwell & Moore, 11 L iberty st., N. 

_ For first-class automatic 
liams Engine Co., 447 North street, Baltimore, Md. 

‘“‘Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

‘*How to Keep Boilers Clean.’ A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., N. Y 

Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle,521 Monroe st., Chicago, Il. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Burnham’s turbine wheel is sold at net price to 
mill owners. Catalogue free. Address York, Pa. 

The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co., 

erty st., N 

For the latest improved Diamond proee ting 
Drill, address the M. C. Bullock Mfg. Co., 138 
Jackson st., Chicago, IIl. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Robertson’s damper regulator; no diaphragms, 
springs or packing ; the cheapest good regulator in 
market. Hine & Robertson, 45 Cortlandt st., N. 

Iron, brass and copper spooled wire is a neces- 
sity to the consumer 
trade. 8S. A. Smith, agent, 23 Canal st., Chicago, Ll. 

, hens Att’y. R. G. DuBois, 916 F. st., Washington 

C. Reliable service at re asonable rates. Send 
38-page pamphlet containing list of references. 

Machinists’ supplies, brass goods, m’f’rs supplies, 
polishing materials, all kinds wire, metals, ete., in 
any quantity. Jordan & Gottrried, 208 ¢ ‘anal st., N.Y. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., 

Valves. T. Kieley, 11 W. 13thst., N.Y. Send for des‘n. 

The Holley Manufacturing Company, of Lockport 
N. Y., will send on application, their pamphlet, 
illustrating pumping machinery and reports ot 
duty trials. 


Grant, see page 16. 


Con- 


at a cost of ten cents a week. 
circular to Pittsburgh Boiler Scale 
Pittsburgh, Pa. 


tesolvent Co., 


one yourself by P. O. note. Price, 50 cents. 
dress Chas. B. Long, M. E., Worcester, Mass, 





| to show you one, and if he does not keep them, write 
| to Montgomery & Co., 105 Fulton st., N. Y. 


— 


About seven words make a | 
Copy should be sent to reach us not later than | 


engines write ie Wil- 


111 Lib- | 


and a great convenience to the | 


Back-Pressure | 


How to remove and prevent scale in steam boilers 
Send postal for 


New book on gears; ask dealers in books and 
machinists’ fine tools: to send for one, or send for 
Ad- 


Randall’s copper-tipped hammers are something 
| that every machinist should have ; ask your dealer 


MACHINIST 


W. Rs Hoffman, consulting engineer, 94 Liberty 
Os Se. Mechanical engineering in all its 


of power by steam, water, air and electricity. 
Parties requiring milling machine or screw ma- 
chine work furnished, in large or small quantities, 
will please write to the manufacturers, E. 
Garvin & Co , 189, 141, 148 Centre st., New York C ity. 
The Dieble Mfg. Co., Philadelphia, Pa., mfrs. of the 
Challenge emery grinding and polishing machinery, 
invite correspondence with all needing this class of 
machinery. Catalogues and prices on application. 
James D. Cardeli & Co., 1900 Passyunk ave., Phil- 


- adelphia, Pa., manufacturers of boilers and tanks, 


make a _ spec ialty of coils of wrought-iron pipe for 
ice machines, blast furnaces, door frames, heaters, 
dye houses, ete. 

Hot Water Supply. A practical treatise on the 
fitting of hot water apparatus for domestic and 
general purposes. By F. Dye. 8&2 pages, with 25 
illustrations. 13mo., cloth, $i. Send for catalogue. 
| E. & F. N. Spon, 35 Murray st., N. Y 


‘* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
| economy in operating steam engines, and current 
| practice in testing engines and boilers. Price, $2, 
postpaid. Pnblished by John Wiley & Sons, 15 
Astor Place, New York. 

‘*Binders”’’ for the AMERICAN MACHINIST. Two 
styles—the ‘* Common Sense,” as heretofore sold by 
| us, and mailed to any address at $1.00 each, and the 
‘*New Handy,” mailed at 50c. each. The former 
has stiff Coard covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’e Co., 96 Fulton st., New York. 

The series of articles by J. G. A. Meyer, on ‘*Prac- 
tical Drawing,” now running in the 
| CHINIST, should be closely 
dent. They commenced with October 23, 1886 
issue, and up to and including April 7, 1888 
issue 47 articles have been so far published. Copies 
containing these articles, sent by mail to any part 
of this country or Canada, at 5 cents each. Amer- 
ICAN MACHINIST PUBLISHING Co., 96 Fulton street. 
New York. 

**Modern Locomotive Construction 
| Meyer. The above series of articles, 
| in the AMERICAN MACHINIST, are attracting the at- 
| tention of railway mechanics all over the world. 





OY. GA. 


| Commencing with the June 27, 1885 issue, 61 articles | 


have thus far appeared up to and including the 
| March 31, 1888 issue. Copies containing 
articles sent by mail to any part of the U.S. or 
| Canada at 5 cents each. AMERICAN MACHINIST 
PuBLISHING Co., 96 Fulton st., New York. 

















| G. R. Wilk will start a chair factory at Quincy, 
Fla. 

The Lenz Wire Nail Company, Belleville, I1l., 
build a mill. 

G. W. Stegal will enlarge his lumber mill at Tulla- 
homa, Tenn. 


will 


has been organized. 

McDowall Bros. will rebuild their carriage fac- 
tory at Shelbyville, Tenn. 

Whitefield, Bates & Co., propose to build an iron 
foundry at Clarksville, Tenn. 

The Decatur Supply Company are building a 
planing mill at Decatur, Ala. 

J. & H. Aitcheson will build a machine shop and 
| boiler shop at Alexandria, Va. 

The Memphis and Charleston Railroad Company 
will build shops at Sheffield, Ala. 

The Little Kanawha Lumber Company is building 
| a planing mill at Parkersburg, W. Va. 

The Nashviile, Tenn., Maching Company will in- 
crease their capacity by adding more tools. 

The sum of $150,000 has been subscribed to the 
stock of a yarn mill to be built at New Bedford, 
Mass. 

A company with which C. Townsend is connected, 
has been formed to build a machine shop at Besse- 
mer, Ala. 





The Lancaster Manufacturing Company has been 
| organized to manufacture cotton yarns at Fitch- 
| burg, Mass. 

The Cincinnati (Ohio) Forge and Iron Company 
expect to rebuild their works, which were destroyed 
by fire last fall. 

Philo Sherwin will build a machine shop at East 
Jameston, N. Y., his business having outgrown his 
present quarters. 

The East Tennessee, Virginia and Georgia Rail- 
road Company will add new machinery to their 
shops at Selma, Ala. 


The Eureka Manufacturing Company, manufac- 
turers of gas machines, will remove from Louisville, 
Ky., to West Nashville, Tenn. 

The Henderson Steel 
pany, Birmingham, Ala., 


and Manufacturing Com 
propose to increase their 


capital stock, and build new works. 
The Kansas City Commercial says: There is no 
place on the earth which offers more inducements 


to a first-class [flouring) mill than Kansas City. 

Work has begun on a new factory, engine and 
boiler house, for the Holyoke (Mass.) 
Company. The main building will be 80 x 100 feet. 

Nichols & Babcock, Jamestown, N. Y., are pre 
paring to build a ,.new small power engine of the 
oscillating type, but said to possess several novel 
features. 

The American Silk Waste Manufacturing Com- 
pany, Chicago, Ill., make silk wipers for machinery, 


} 


which they claim are much superior to cotton 
| wipers. 
| Henderson Brothers, Waterbury, Conn., issue a 


catalogue of improved exhaust tumbling barrels for 
a variety of purposes. The catalogue is quite fully 
illustrated, 


branches ; ; working drawings for the transmission | 


now running | 


these | 


The Topeka (Kansas) Malleable Iron Company | 


Envelope | 


} 

The Brightman Stoker Company., Cleveland, send 
us a circular of the Brightman mechanical stoker 
}and smoke-preventing furnace for steam boilers. 
There are two excellent cuts of the furnace, and 

many commendatory letters and reports. 


Israel H. Johnson, jr., & Co., 1424 Callowhill st., 
Philadelphia, Pa., have issued a new catalogue of 
metal working tools and machinery. It is excel- 
lently well arranged, printed and illustrated. They 
build a large variety of tools. 


The Campbell Printing Press and Manufacturing 
Company, 160 William street, New York, issue 
beautifully printed and finely illustrated large two- 
leaf circulars of the different kinds of printing 
presses made by them. 


The Syracuse Twist Drill Company, Syracuse, N. 
Y.. are putting out a countersink for wood-workers. 
It is made in halves, secured by a rivet near the 
shank, while a screw near the point holds the parts 
in adjustment. It cuts on two sides 
opened for sharpening when required. 


The Pennsylvania Railroad management has 
finally decided to commence work on the projected 
improvements at Walls Station, 
Pa., during the coming spring. In addition to the 
new tracks, large roundhouses, car shops and 
transfer station will be erected. It will require at 
least five years’ work to complete the improve 
ments, and will cost about $1,000,000, 


, and may be 


near Pittsburgh, 


AMERICAN Ma~- | 
followed by every stu- | 


The Richmond Heat, Light 
are building an electric 


and Power Company 
light plant at St. George, 
Staten Island. The company has contracted with 
T. F. Morrin, Jersey City, N. J., for one of his 400 
horse-power vertical water tube boilers. <A brief 
description of this, boiler, which, from the small 
ground space required, dnd its efficiency, appears 
to be well adapted for electric light plants, 
where space is usually limited, appeared in our 
issue of Dec. 10, 1887. It is expected that another 
| boiler of equal capacity will soon be required. 


New water-works or 
works are contemplated at Tullahoma, 
| Cuero, Tex.; Centreville, Md.; Cassopolis, Mich.; 
| Hot Springs, Ark.; Jackson, Miss.; Bentonville, 
Ark.; Hugo, Kan.; Dalton, Ga.; New London, Wis.: 
Pana, Ill.; Grafton, W. Va.; Pineville, Ky.; Manka- 
to, Minn.; Orleans, Neb.; Moundsville, W. Va.; 
| Montrose, Cal.; Cleveland, Tenn.; Oldtown, Me.; 
| Monmouth, Ill; Jackson, Miss.; Wallulah, W. T.; 
| Paducah, Ky.; Paris, Ky.; Central City, Ky.; Owa- 
| tonna, Minn.; Gloversville, N. Y.; Camden, Ark. 


improvements in existing 
Tenn.; 


Schutte & Co., Philadelphia Pa., have brought 
out a device for burning oil, which they term the 
Cyclone oil burner. The oil, under pressure, is 
passed through a tube containing a screw blade, 
which gives a gyratory discharge, thoroughly atom- 
izing the oil. The oil tube is surrounded by an 
annular chamber, through which the air passes ; this 
chamber is also fitted with a screw blade, giving the 
air a motion similar to the oil. This burner can be 
used with any kind of steam boiler—a circular which 
the company has issued showing several ways of 
attaching. 


Dunham, Carrigan & Hayden Co., 107 Chambers 
street, New York, dealers in builders’ and heavy 
hardware, iron and steel pipe, machinists’ and 
mining supplies, etc., have succeeded the well- 
known firm of Dunham, Carrigan & Co. The firm 
has issued an elaborate catalogue of more than 600 
large pages, elegantly printed and bound, and com- 
pletely illustrated. The catalogue is one of the 
finest of the kind we have yet seen, and would be 
an ornament to the library of any engineer. There 
are few things in the lines mentioned that are not 
illustrated in this catalogue. 


etec., 


The Pittsburgh Dispatch says: The nail depart- 
ment of Jones & Laughlin’s American Iron Works, 
Southside, will start to work overtime. The 
nail business has been very dull for the last 
twelve months, and the increase in their work is 
| making the nailers quite jubilant. A gentleman 
connected with the firm of the American Iron 
Works was asked for the cause of the increase 
in nail manufacture, and he said: ‘*The fact 
that the nail mills have doing but little 
work in the last year has brought the stock of nails 
very low, and of course the demand is suddenly 
getting so great that a lot of work has to be done to 
meet it. The nail shops down the Ohio, and es- 
| pecially at Wheeling, are allin full blast ; and from 
the orders we have at our mill alone, I think that 
we shall have work for our men right along,” 





been 


The transfer of the old Cummer (Prospect) engine 
works, Cleveland |Ohio), has been made to the new 
| company, recently referred columns. 

The new company is known as the Kilby Manufact- 
uring Company, and has been organized with a cap 
ital of $400,000. It has purchased the plants of the 

Prospect Machine and Engine Company, of Cleve- 
| land, and Barney & Kilby, of Sandusky, O. The 
| officers of the new company are J. W. Lee, presi- 
dent; Jos. T. Kilby, vice-president and manager, 
and W.S. Dodge, secretary and treasurer. The old 


to in these 


|firm of Barney & Kilby, from which Mr, Kilby 
comes, has long been known as a most successful 


house. Consequently a new era of 
confidently expected for the new 
Cleveland company. The plantat Sandusky will be 
continued to supply more particularly the local 
demand, while the Cleveland establishment will de- 
| vote the greatest attention to the building of en- 
| gines and ice-making machinery. The new com- 
| pany does not assume the debts of the Prospect 
Engine and Machine Company, which will be taken 
care of by the in the Lron 
Trades Review, 


and reliable 
success may be 


assiznee usual Course, 
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Machinists’ Supplies and Lron. 
New York, March 29, 1888. 

Iron—American Pig—We quote Standard Lehigh 
brands $21 to $21.50 for No. 1 X Foundry, with out- 
side brands at $20 to $20.50; No. 2 Foundry is quoted 
at $19 to $19.50 for Standard Lehigh brands, with 
others obtainable at $18 to $18.50, and Grey Forge 
ranges from $16 to $17. 


* WAN TED * 


** Situation and Help’ Advertisements only insertea 
under this head. Rate, 30 cents a line for each inser- 
tion, About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week’s issue. 





Ww anted- -~Men to sell plane ©, see page e elev ven. 


A draftsman employed in the mining regions of 
Penna. would like to go South. Address South, 
Am. MACHINIST. 

Wanted—A situation as repair hand by a man of 
experience: is thoroughly competent at drawing, 
pattern making, machine work, or in the engine 
room. T. R., AM. MACHINIST. 

Draftsman—A practical man with some experience 
at drawing and a technical education wants a posi- 
tion where he can be under a good mech. engineer, 
and get valuable experience as well as moderate 
pay. Address R. D., Am. MACHINIST. 

Wanted—A mechanical engineer of practical ex- 
perience,thoroughly familiar with steam appliances, 
to travel; must bea good salesman and accustomed 
to estimating. Address, stating age. salary expect- 
ed and references, W., AM. MACHINIST. 

Wanted—A progressive machine shop foreman ; 
must be a man well up in modern machine shop 
practice, and able to handle 50 to 100 men to the 
best advantage. Address, stating salary expected, 
and experience. Box &8&, AM. MACHINIST. 

Wanted—A foreman for machine shop; one who 
has had experience in building portable and sta- 
tionary engines and general repair work; and 
who can handle men to best advantage. Address, 
stating expectations asregards to salary, P.O. Box 
C, Schenectady, N. Y. 

Wanted—A position as supe rintendent or foreman 
by a young man who is a first-class machinist and 
tool maker, also a good draftsman, and has had 
large experience in general machine shop practice ; 
a systematic and economical manager of men ; 
of reference S8., AM. MACHINIST. 

Wanted—A party to act as superintendent, with 
$10,000 to invest in a prosperous Western manufact- 
uring plant, and take an active interest in the busi- 
ness on a fair salary ; must be a practical machinist 
and one with experience in steam machinery pre- 
ferred ; paid-up capital, $50,000, with $10,000 surplus. 
Address Capital, Am. MACHINIST. 


Wanted—A large and growing concern in the | 


West, engaged in the manufacture of transmitting | H 


machinery, is in need of a superintendent for their 
entir@“works. They solicit correspondence with 
none other than No. 1 mechanics competent to take 
charge of men and crowd out work of a first-class 
character at minimum cost. The party who can fill 
the situation can be assured of a first-class position 
ata good salary. Address Box 89, AM. MACHINIST 


J: MISCELLANEOUS WANTS. 


Advertisements will be inserted under this head a; 
35 cents per line, each insertion. 














Gertach’s"Engineers’ specialties beat the world 

Send for price list. Crescent Mfg. Co., Cleveland, O 
Crescent grease cup for shafting beiein them all 

Sample free. Crescent Mfg. Co., Cleveland, Ohio. 

Wanted—Parties having mac hinery specialties to 
build, to correspond with. Box 75, Am. MACHINIST. 

Hard rubber blowing and pressing dies and ma- 
chinery a specialty. E. O. Chase, Newark, N. J. 

Adamantine adhesive for making steam jvints ; 
stops leaks in boilers, stops piting. Chas. Barnes 
& Co., Cincinnati, Ohio. 

For ‘Sale —Ata bargain, a foundry and machine 
shop, in a thriving Ne braska town. Address M. D. 
Polk, Piattsmouth, Neb. 

WwW anted—8nd- hand shafting lathe 24” to 30” swing, 
to turn 16’ to 20’. Send full particulars and lowest 
price to Box 241, West Newton, Mass. 

A. C. Christensen, 26 Church st., N. Y., mech. and 
hydraulic engineer. Prepares designs’ of water- 
works pumping stations, drawings of steam pumps, 
pumping engines, gen. mach’ry and pat. drawings. 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue 
Fourteen Cents. 


BUSINESS OPPORTUNITY. 


Having invented a system of electric lighting and 
the transmission of power by electricity that em- 
braces many new features, I now wish to associate 





(300 pages) mailed on receipt of 















AMERICAN 


y ADLEY’S UPRIGHT 


CUSHIONED 


HELVE 
HAMMER 


Combines all the 

best elements es- 

P sential in a first- 
class Hammer. 















points, does 
more and 
better work 
and __ costs 
less for re- 
pairs than 


her Hammer inthe World. 


| ai’ EATING FORGES 


Established With a manufac- 


turing experience 
of over half 
acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 


combining all 
Pat. Aug. 30, 188 
For hard oa or —- me seomnentt 
Indispensable in all & e/ements. 
shops to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 





best | 
| 











myself with some enterprising arty with facilities | 


to put the system on the market. The apparatus 
has been thoroughly tested and gives an effic — 
of 92 percent 1 have 800 lights in operation work- 
ing by this system which gives perfect satisfaction. 
Send for particulars. Address W. K, F., care 
AMERICAN Macurnist. New York. 





ESTABLISHED 1853, 
HOWSON & HOWSON 


Counsellors at Law Solicitors of Patents 
Philadelphia Offices : 119 South Fourth Street 
New York : Potter Building, 38 Park Row 
Washington, D.C. : 915 F. Street 


BRADLEY | & CO.. — N.Y. 









andLABOR saved by using 
thissolid, strong, durable, 
firm-hold, quick-working 
Lever (Not Serew) Vise. Has improv- 
ed Taper-Pipe and other attachments. 
Sold by thetrade. Send for circular, 

TOWER & LYON, 

95 Chambers Street, New York. 

Successors to MELVIN STEPHENS. 


Iron Castings for Dies, 

: A specialty, at 

Iron Foundry 
of 





From 
Manufacturers’ 
own patterns 


T. SHRIVER & CO., 
333 EAST 56th ST., N. Y. CITY. 


Castings with nice surface and fine detail, for 
manufacturers of Silver Ware, Cane and Umbrella 
Handles, &c., &c. For information address as above. 


THE HUSSEY RE-HEATER 


RE-HEATS EXHAUST STEAM. 





p = FOR SALE. 


Super-Heats Live Steam, 
Heats Air or Water 


WITHOUT COST. 


The Hussey Re-Heater and Steam Plant, oom. 


IMPROVEMENT CO. 


A 8. Hatcn, President. 
8. D. BREWER, Gen’] Manager. 
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THE DEANE STEAM PUMP CO. 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 


Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 
SEND FOR CATALOGUE, 





10in., 16in. and 22in. Planers, 


hand. 


MACHINE TOOLS ON HAND FOR IMMEDIATE DELIVERY. 


15in., 24in. and 25in. Pillar Shapers. 
18in. x 6, 8, 10 or 12ft. Engine Lathes, (New 
Pattern.) 10, 12 and 15in. Speed Lathes. 
Also our Forming Lathe for special brass work. 


15in. and 20in. Traverse Shapers, 


Larger size Planers at short notice, 
A few 2d hand tools also on 


THE HENDEY MACHINE Co., 


TORRINGTON, CONN. 








CHICAGO, ILL. 


DRILLRODS, 


All regular sizes from .018’’to 144" diameter in 12” and 36” lengths. 
MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 
PITTSBURGH, PA, 


The finest stock known for 
small taps, reamers, punches, 
jewelers’ tools, watch and 
clock parts, &c. These yods 
work freely, harden without 
cracking at t low heat, and are 
exact in size to micrometric 
Bh oxect, nz 

Other sizes to order. 





NEW YORK, N. Y. 





Saws. 
on trial. 





Sebastian, May & Co.’s Improved Screw Cutting 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


167 West Second Street, 


OUR NEW {8 in. POWER ENCINE LATHE IS NOW READY 


Lathes 


CINCINNATI, O. 








RICE’S PATENT 
Feed-Watert Heater and Purifier, 


Combined with PUMP, 
After 10 years’ 
existence is still 
unequalled for 
durability,  effi- 
ciency and econ- 
omy. Manutac- 
turers should 
carefully inquire 
whether their 
motive power is 
generated with 
all possible econ- 
omy. _Investi- 
gation costs but 
little time and 
will be very re 
munerative. 


SEND FOR DESCRIPTIVE PAMPHLET. 











Frank M. Clarkson, Detroit, Mich. 
PUMP 


Baldwinsville ‘ae A a 
g Y IBVIN VAN WIE, Prop. 
Vertical, Horizontal 
and Suction Pumps. 
Capacity 100 to 40,000 


als. per minute. Sand 
-umping Outfits a4 
Snail 








Victor Colliau No. 8 Improved Ca- 
pola. Having been delivered too 
late to set up for a special contract, we offer the 
above very cheap F. O. B. our works. 

Dimensions as follows : ar ee over all, 32 feet. 
Drum, 84’’x8’. Stock, 60'x19’, Tap spout, 5’ from 
ground line , bottom of da door to top of 
drum, 6’, 5’ : ‘lines s up 46" inside, to run 8 tons per 


Todd Pulley & Shafting Works, 
East St. Louis, Hl. 





15 Catlnt St, NY. imi OL-BURNING STEAM ENGINE 

















*Star” Screw Cut- 

Fo vot L, at! ie L ting Auto- 

Swings matic Cross 
9x25 in. A Feed, etc. 
Scroll Saws, ‘4 Catalogue 

Cireular ‘ree 

Saws, Lathes] of all our 
Mortisers. c Machinery 

















pit 
PUMPING 


MACHINERY 


23 Liberty St. t 118 Federal 8t., 


NEW YORK. | _—&BOSTON. 


For | SEND 
S| ote > CATLOG= 











Water, Steam, Fire. Entirely 
and reliably AUTOMATIC. 
No engineer required. 
Consumes about one-third 
as much oil as other oil- 
burning engines. Weight of 
2H. P. engine, 100 pounds. 


















117-121 N. Front Street, 
CAMDEN, N. J. 
General Agents : 
Penna.: 


otrax BRowN 
. Broad St., Phila. 


mney 

CopPpELAND S. E. Co., 
199 S. Clark St. 

St. Louis: 

M. M. Buck & Co, 


Northrop Mfg Co., 


FOR SAW MILLS, 


TA ni ITE FOUNDRIES AND 


ee ects m|MACHINE SHOPS. 


GRINDING MACHINES! For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or. A. ROGERS, 19 John ot, MY, 


Wanted, to BUY GOOD INVENTIONS 
to be used in our business; patented or 
unpatented. Address: 


INTERNATIONAL NOVELTY CO. 
KANKAKEE BUILDING, CINCINNATI, OHIO. 


WANTED—900 More Tool Agents 


In machine shops south and west 
of Penn. Outfit free. Samples 10c. 


E.H.Ranoatt & Co..154 Lake St..CHicaco,ILL. 


FITCHBURG MACHINE WORKS, 


Manufacturers of METAL-WORKING MACHINES. 











OFFICE AND WORKS, 
13 to 21 MAIN STREET, Fitchburg, Mass. 
Send for Catalogue (B-) 


IF YOU WANT A STRONG, ECONOMICAL 


ENG 


EITHER HORIZONTAL OR VERTICAL, 
FOR STEADY EVERY DAY AND ALL-NIGHT SERVICE 
AND AT A LOW PRICE, WHITE TO 


COOKE & CO., 22 Cortlandt St., N. Y. 





mw 


“ Ce tear en a ag 
Ps eas t aan 








Twelve hundred Engines in use. es mention this paper 









BETTS MACHINE COMP'’Y, 


WILMINGTON, DEL.,' 
[MAKERS ‘OF 


Metal-working Machine Tools 


OFHSUPERIORJQUALITY,,’ 
IFOR USELIN 


MACHINE AND RAILWAY “SHOPS: 
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== SOLE == 
MFRS. OF 


NICHOLSON FILE CO. 
= Files wt Rasny 


Having the Increment Cut. 

The illustrations herewith presented exhibit more convenient and durable forms of File Cleaners 
than are usually found, the men ese of those in use being rudely devised and troublesome, and we 
believe, for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 





FILE CARD. 





FILE BRUSH. 


Manufactory and Office, 


PROVIDENCE, R.I., U.S.A. 
THE “VOLUNTEER” 


UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 
For Stationary Enginesand Pumps 








3 ofall kinds. Lubricators for Sin- 

AY gle or Double Connection. 

g 

4 PRICE LIST. 

n a, ee 2 | 3 
[ct ne $10.00 $12.00 $15.00 


Ww Capacity ... <<) 4 pt. | $ pt. | i iol 


NATHAN MANUFACTURING CO. 





92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 
















n = —_ 
24 and 26 West Street, Cleveland, 0. 
101 Chambers Strect, New York. 

85 Queen Victoria St., London, Eng. 


Established in 1874, 


CLEVELAND TWIST DRILL CO. 








THE VOLKER & FELTHOUSEN Mac CO. — 
MANUFACTURERS OF}! Factory 

URL UTE SPAM FUMES. Prices 

AM; , » by 


A. Aller, New York; 8. C. iaptansle & eee, Boston; Hen: 
Snell, Philadelphia; Thos. J. Bell & Co., Cincinnati; Shaw, Ken: 
dall & C 0., Toledo; The George Worthington Co., Cleveland; 
Goulds & Austin, Chicago; Kennedy & Pierce Machinery Co., 
Denver, Col; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur, 
Manistee, Mich.; Jas. Jenks & Co., Detroit, Vickes Bros., East 
Saginaw: Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., St. 
Paul, Minn.; Rundle, Spence & Co., Milwaukee; Joshua Hendy 
Machine Works, San_ Francisco; Flynn & Emrich, Baltimore; 
Forbes, Lidde H&E Co. , Montgomery, Ala ; Bailey & Lebby, Charles- 
ton, 8. C.: rng A Enginee ring Co., St. ‘Louis’ and Kansas City; 
O. B. Goodwin, Norfolk, Va.; Columbus Supply Co., Columbus, O. 
C.S8. Leeds & bo, Minne apolis; H. D. Coleman. New Orleans.‘ 


WHAT USERS THINK OF THE 








Hall Duplex 


In regard to working of the Duplex Pump bought of youin July, 
1887, will say that it has been constantly in use since that time, per- 








HALL forming its work in a most satisfactory manner. Can fully recom- 91 LIBERTY 
mend them. 
Cc. M. &J. B. HART, Clarksburg, W. Va. 
— Ih had ft he Hall I Scaaee, 
ave had two the St P stant use fo 
PUMP CO., nearly two years on of the H oat a ne gi er ctly NEW YORE. 


reliable at a)l times. 
market. 


Steam __ 
WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
iquids by steam power, we wish to call 
your attention to the 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Ethiciont. Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pum 
Call or write for our new 96 page Illustrated Descriptive Book Sellaee | Full Particulars, Reduced Net 

Prices, and hundreds of A-1 Testimonials. Mailed Free, 


PULSOMETER STEAM PUMP CoO., 120 LIBERTY ST., N. Y. 


I like them betterthan any other pump in the 


WM. LORD, Engr. Royal Ins. Co., New York. 








Pump. 



















P.H.& F.M.ROOTS, MACHINE TOOLS. 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 


Special or General, any size, for the manufacture of 
Ordnance, Locomotive, Marine ‘and Stationary Engines, 
Ships’ Boilers, &c., supplied to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 


BORING AND TURNING MILLS fo —e en 


LATHES PLANERS DRILL PRESSES pean 
F.P,MICHEL ROCHESTER N.Y. og 











ROOTS’ NEW ACME HAND-BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, eto. 


\HITE's FLEXIBLE METALLIC FILLE? 


For use of Pattern Makers and Architects. 


HOWARD WHITE, 44 N, 4th ST., 









5. §, TOWNSEND, Gel. AgI. ) o¢ coarnannr sz, | Pa TEA, 
COOKE & (0., Selling Agts.,5 NEW YORK. 34" yn . ya 
In Writing, Please Mention This Paper. MK" ign 








| 
a sania 
| UNN CO, 
hn es cog co 
AND PUNCH. | CINCINNATI, O. 


Manufacturers of 


“Hero” Vertical 


BOILER-FEEDERS, 


BEAUDRY & 60. | 


(Formerly of 
dry’s Upright =. 
Hammer,) | 


Scle Manufacturers. 


Also manufacturers of “STANDARD” 
mA FORGES. . DUPLEX PUMPS, 
Room 4, MASON B’DG, With Brass 


Bemovable Water Cylinders, 


Send for Circulars. 


70 KILBY ST., 
Boston, Mass, 





SSS §«—Brandon’s Piston Ring Packing, 
Perfectly balanced against un- 
due pressure in all directions. 


Preservesbothcylinder and ri 
Allows no waste by either fr © 
tion or leakage. Call and see 
working model, expressly — 
to demonstrate advanta 
claimed. For packing or s > 
rights, address 


JAMES BRANDON, 


CQ 390 Eleventh Ave., New York. 
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CG. W. LE COUNT, 


South Norwalk, Conn. 


REDUCED PRICE OF LE COUNT’ I 
HEAVY STEEL DOG 














Beach 
Street, 
Boston, 


Mass, 
The Park Injector, 


EJECTORS anv JET APPARATUS. 


PEEO TO BOER 


p=} EET ey 
7 neh. Price. & = & 
a 8 ogs = 
a - : 12 : i esse 
Se 3 8 2233S 
en 4 +4 60853 — = 
S. 5 8..... We Oe © cope 
& 6 1 70 32% 3 S 
Res GE 30 aS 9G 
eee a a SOoss 
> 9....138 Sst = 
B 10....1 2-9 9 25,8 @ 
Sal... 84 110532 F 8 
6 ee Loge 0 SS 
B 13....91-4.....125 9 8¢ 2 
E14....21-2.....1465 593 2 egy 
© 15....3 1.60 S > . oo 
16....312 1808225 @ 
ee, Se 210" & & & 
7 4 1-2. 59 ee °cOe = 
5 ee — 
Fuil set of is $33 60 BS _—) 
20 (ext. o14...48 7 or tem 
21 (ext.) 6 ---5.00 ~— ae 
One Small Set of 8—by 1-4 inches to 20 inch, oe 25 


| One Set of 12—by 1-4 in. to2 in. continued by 1-2 in. to4 in. 13 


DRILLING MACHINES. 


ALL STYLES WITH 
Latest Designs and Improvements. 
For cuts and prices address, 


BICKFORD DRILL CO., 


Front & Pike Sts., Cincinnati, 0. 








D OS: 





Ne BOILER FEEDER BREWERS AIR PUMP 


PUMPING MACHINERY 
FOR ALL PURPOSES. 














POLIS-IND. 





=— — 
FIRE PUMP DUPLEX PUMP. 


SEND FOR CATALOGUE 
AND PRICES. 

















1, They are Cheape 
2. They are Equa 

8. Very Little Pow 
4. Exceedingly Sim 
5. Give a Positive B 


OFFICE, 





Positive Pressure or Blast Blower. 


r than any other. 

in Capacity to larger ones of other makes. 

er is required to run them. 

ple in Construction. 

last, and will drive air through the smallest aperture, 


6. For Blow Pipe or Furnace they have no equal. 


MANUFACTURED BY 


GESSW EIN MACHINE Co. 


39 JOHN STREET, NEW YORK. 





UNION STONE CO. scsrom mass.” new vorn.” 








Endless Polishing Belt 
Machine for Removing 
Scale and Polishing irregu- 
lar pieces of Work. 


SIZES, 
1% in, wide, 
2 i ad 
3 “ “ 
4 oe “ 
Endless Belts of Any 


Lenyth and Width to order. 


Send for Price List. 





I 





New and Immproweda 


1 ENGINE LATHES. 


FOR IMMEDIATE DELIVERY. 


THE MULLER MACHINE TOOL COMPANY 


8th and EVANS STS., CINCINNATI, o. 





BAILEY'S “PATENT COPP 


A Cheap Means for Preventing Acciden 


Highly recommended by the chief 
Britain 


sales Highly recommended also by 


all requirements. Highly recomm 
mechanics. 
GEO. VAN 





cer” Illustrated Pamph 


Over 150,000 sold in Europe since first introduced, with increasing 


ors of Vessels at Washington, D. C.; t 
other eminent expert engineers, as superior to any now in use, and filling 


233 West Street, New York City, 
SOLE AMERICAN LICENSEE 


ER CAP FUSIBLE PLUG. 


ts to Steam Boilers through Low Water. 


Boiler Insurance Companies of Great 


the U.S. Board of Supervising Inspect- 


by Prof. R. H. Thurston, and many 


ended also by a number of master 


WAGENEN, 





AND MANUFACTURER. 
lets on Application, | 49 





Prof. Thurston s New Works 


A MANUAL OF STEAM BOILERS, coe | 
DESICN, CONSTRUCTION, AND OPERA- 


TION. For Technical Schools and Engineers. 
By Prof. R. H. Thurston. With 182 fine Llustra 
tions in text. 8vo, cloth $6.00 


STEAM BOILER EXPLOSIONS IN THEORY 


AND IN PRACTICE. By R. H. Thurston, M.A., 
Doc. Eng., Director of Sibley College, Cornell 
University. With many illustrations. 12mo, 
cloth $1.50 


“Tt is a work that might well be in the hands 
of every one having to do with steam boilers, either 
in design or use.”’— Engineering News. 


JOHN WILEY & SONS, Astor Place, W. Y. 


Publishers of Scientific and Industrial Works. 
*,* Mailed and prepaid on the receipt of the price. 


NEW SELF-SETTING PLANE. 


ASK YOUR DEALER FOR IT. 










Sample sent as per Circular, _ 
‘ : h 


Gage Too! Co, 
Vineland, N. J 





HENRY CAREY BAIRD & CO., 
Industrial Pablishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 
tv Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 80 es, 8vo., and our other Catalogues and 
Circulars. the w ‘rs e cove ring e very branch of Telsaeee a applied 


to the Arts, sent free and free of postage to any one any 
part of the world who will furnish his address. 


WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 
NEW YORK 
BOSTON PHILADELPHIA 
CHICACO ST LOUIS.''SAN FRANCISCO 
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A PHOTOCRAPH OF A 


6H. P. HARRISON SAFETY BOILER 


WILL BE MAILED TO ANY ONE INTERESTED IN 
Safe and Economical Steam Plants of Small Capacity. 


Address, Germantown Junction, Philadelph'a, Penna. 
66 35 A VALUABLE BOOK for EVERY 


y EA STEAM USER AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


Manufacturers of 


: WATER-TUBE BOILERS, 
107 Hope St., GLASGOW. 30 Cortlandt St., NEW YORK. 


Over fifty years’ competition has 
proven this system of boiler to be the 
best in every respect. The LOWE 
BOILER, with all improvements, is the 
simplest, best wearing, and most econom- 
ical of any kind of fuel. 


Send for dese inion an histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, sridgeport, com 


sc Tho Bate exci | (g 


pidly and economi- 
only. ae circulation ¢ ¥ water. 
y 
fect combustion. Best eva Sane Pan 
Material and wo! = pest evaporat 
number in use, 


WM. T. BATE & SON, 


Sole Manufacturers, 
Conshohocken, Penn. 


™ e~THE WAINWRICHT M’F’C CO. 
| 65 and 67 Oliver St., Boston, Mass. 
BY THE USE OF 


: CORRUGATED TUBES 


IN OUR 


FEED-WATER HEATERS 


— we gain Strength, Heating Surface, and freedom 
from Leakage by Expansion and Contraction. 


SEND FOR ILLUSTRATED CATALOGUE. 


The HOPPES Line-Steasm Feed=Water Purser, 


Guaranteed to Prevent Scale in Boilers, 


Using any kind of water. Pp Sheet Steel Troughs, Easily 
Cleaned 


HOPPES MANUFACTURING cO., 


Send for Catalogue D. SPRINCFIELD, OHIO. 
BEST CHARCOAL IRON STANDARD 


Lap-welded BOILER TUBES 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 




























































WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 
“{rade-mang 


THE BEST 


Non-Conducting Covering for 
Steam Pipe and Boilers. 


The only genuine Fossil Meal. Sold 
in bags of 110 lbs. each. Beware of WN. 
imitations. Send for circulars. 


m Fossil Meal Co, 48 Cedar St, N.Y, ~ C. 


A. GIESE, Sole Proprietor. 


Chucks, Drills, Reamers, Screw-Plates, &, 


RAILROAD SUPPLIES. 
S. NEW CATALOGUE NOW READY. 4 


PALMER, CUNNINGHAM & CO., L’d. 


607 wasibglonain ST., eaeeamer eres PA 












"TOOES Fe NICS 


ypon 


FINISHED 


| HEXAGON NUTS. 


ACCURATE to GAUGE. 


tS 








Our Wheels for Machine Shop 
Work and Tool Grinding 
superior to all others. 

Foundry 


PUDOR SPARE ecux. 


SEND FOR LIST OF USERS. 


Evansville Spar Mining Co,, Evansville, Ind 








Orders Promptly Filled. 


TRUMP BROS. M'CH CO., 


WILMINGTON, 





DELAWARE. 





WESTCOTT CHOGK GO. rome Oneida Steam Engine & FouniryCo, QWEZDA, i 


ufacturers of all kinds of 


LATHE DSS AND DRILL 


No. % 


CHUCKS. : 


Seud for Catalogue. 


—_____ —___—_ 


| Capacity Little Giant Improved. | 


. eee bia 
6. sual 


Under Westcott’s Patent. 


holds 0 to i4 ine h. 
‘ to 


oO Fd “e 
i “6 








Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 


Jacks, V alves, 
FITTINGS; 
Vault Elevators, Etc., Etc. | 


WATSON & STILLMAY, 


= 204-210 E. 48d Street, N. Y. 
PATENT UNIVERSAL SCREW-CUTTING CENTER 


-wvke & co., [WIOT DRILL GAUGE. 


J. WYKE &CO., 








UNIVERSAL 
4 Jaw, from 4” to 42”. 


CHUCKS, from 4” to 


HORTON CHUCKS | 


CHUCES, both 8 an 
COMBINATION CHUCKS, both : 


and 4 Jaw, from 6” to 42”. 


IMPROVED 4 JAW INDEPEND. 


ENT CHUCKS, from 4” to 80”. 


24” 


» WHEEL CHUCKS, from 
0 42”, 
act. vow E 
FULL LINE of 2 Jaw Chucks. 
“@ Send for Illustrated Price List. 


THE &. HORTON & SON C0., 


WINDSOR LOCKS, CONN., U. §. A. 








UNIVERSAL. 


Fine Machinists’ Tools.—E. Boston, Mass—Send for Circular 
INDEPENDENT: 
ECCENTRIC 


Coy 


,’ 


ACCURACY 
SIMPLICITY OF 
CONSTRU ‘CTION. 
72 PaG EC ‘ATALOGUE 
AND PRICE LIST 
MAILED ON APPLI- 
CATION. 


“CUSHMAN” CHUCKS 


CHU! 


HOGGSON 
W 











82 River Street, 


COILS & BENDS 


aw Ct oe 
IRON, 
BRASS and 
COPPER 


PIPE. 


ALL STYLES. 
THE NATIONAL PIPE BENDING 6O., 


NEW HAVEN, CONN. 





Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


THOS. H.DALLETT & CO. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 
Portable Drills, 

Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


; _s/ SEND FOR CATALOGUE. 


ECONOMICAL STEAM BOILERS 


A SPECIALT 


Pond Eugineeriag Co, °=.32°"" 














SEND FOR 
PRICES. 





SMOOTH 
INSIDE & OUT, 








W. C. YOUNG & C ao 
Engine Lathes, Hand Lathes, 


J. Ww. DENNIS, 


14 WEST SENEOA STREET, BUFFALO. N.Y. 









Universal Center 
Grinder will grind 
any Short Job in 
th Lathe, as we! 
as Lathe Center 









—N Ta WATER Tao 


uPOLk FURNAC 


B. W. KEIM’S New 
Water Jacketed Cups 
> la produces superior 
castings with a saving 
of a laborer 
and 10 per 
ct. of a sav- 





is especially 
adapted for 
the use of 
stove, brass 
and iron 
founders, 
also for the 
taeatment of phosphor-bronze, copper and bell 
metal. It isso constructed that by the addition of 
14g per cent. of aluminum a steel casting can be 
roduced. Itrequires little, if any, repairs, and the 
ottom need not be dropped ‘for months. Estimates 
furnished for portable reduction works for the 
smelting of gold, silver, lead or copper ore. Assay- 
ing and analy sing, promptly attended to by the 
nem of chemists our Carreemencenen } is solicited. 


Send stamp for illustrated catalogue. Box 
TS LIMITED, | 


The HARTSFELD FURNAGE CO, aikdntra's. 













DOTY eT eT 









FOUT POWER LATHES, SLIDE BESTS, Etc. 








STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED. 


8-16” to 8’’ Diameter, 
Samples and prices on application. 
SIMONDS ROLLING-MACHINE CO. 
FITCHBURG, MASS. 





for 


BEST SYSTEM 






PUNCHING IRON AND STEEL 





FOR BOILERS 





BRIDGES, SHIPS, &c. 


EMERY AND CORUNDUM WHEELS. | 


Emory Wheel Machinery and Flint Paper, 





Write for Circular. 


goods manufactured by us are guaranteed tnghrocntio 
faction, Give them a trial on their merits. 


Springield Glue and Emery Wheel C0., springfield, vas 


All 

















BAUGHMAN’S PATENT BOILER TUBE CUTTER. 


This handy tool is designed for cutting off old 


tubes for safe ending inside th 


and for removing ond cutting off the 


ends to proper 


have been plac oom g the boiler 


and expanded 


PEDRICK & AYER 


g P 


e tube sheet, 
h after they 


at one end. 


1025 Hamilton St., 
HILADELPHIA, PA. 




















ous 


a wr. 
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MORSE TWIST DRILL AND MAGHINE COMPANY, ¥ew Bedford, atass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
INES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


DRILL GRINDING MAC 





CURTIS & CURTIS, 
Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport = 0. 8.4. 
MANUFACTURERS 0 
The Forbes Pat. Die ‘Stock, 
Pipe Cuuing ene Threading 
Mac . 
A portable cutting and thread 
ing machine 7 ich one man 


can with ease thread ee 
inch diam. No vise is required. 


_— AIT oo nt Illustrated Catalogue. 


iIMA qRAACHINERV CHINER Y 
For Reducing & Pointing Wire 


Especiatty Avapreo To Pointing Wire 
Rops ano Wire ror Drawina. 
For Machines or information, address 





the manufacturer, 


§. W. COODYEAR, | BS. W. GOODYEAR, Waterbury, Ct. 


SPECIAL “QBN Drill Presses, SPECIAL MACHINERY, 








}} Drill Presses, g 






mm A Complete Cutting-off Machine, $4.00. 
) Larger ones which cut to 2 in. $8.00. 


S. ELLIOTT, Newton, Mass. 
we are making a specialty of 


14 Inch ENGINE LATHES; 
And are selling them at such very low 
prices that even the Poyerty- 
Stricken can afford to buy them. 
Don’t sleep another night until 
you write us for Phototypes and 
Prices. 8. Ashton Hand Mfg. Co, 


Toughkenamon, Pa. 








BRIDGEPORT, CONN 


THESE EPS M ce Careers] OOLS 


L. W. Pond Machine Go. 


Manufacturers cf and 
. Dealers in 


Iron Working Machinery. 


__Improved Iron 
Planers a = 
cialty. Feed, pat- 
ented Feb. 9, 1886. 
Belt Shifter, pat- 
ented Nov. 2, :886. 


140 Union St. 
Worcester, a 
Mass. 










WE MAKE 
THE BEST 


RILLS 
© URRI IERA@NYDER 


aKWORCESTER, MASS 


RIGHT 


SIZES 
20-23-25-28-32- 'S 











SUNS CARY & MOEN 











COMPLETE STEAM PUMP 
Let SEVEN DOLLARS 


HIS, PUMP 
rOUR OR WRITE 
TO US FOR PRICES:: 


Van DUZEN'’S PATENT 


W/N\ | D1U4 =a) io Onl A oe 


SOLE MAKERS 
C@NCINNATI, 


ed 
——— 
= ¥ 











SEND FOR CIRCULAR. 


D, SAUNDERS’ SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





| 





te 2 UE Mel 


} | ay ae 


L. : STARRETT, 


Manufacturer of 


FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST. 






































NGINE Lathes, Hand Lathes, Foot Lathes, Me ie Drills, 
and Milli achines. Agents, MANNING, MAXW ELL 
MOORE, 111 ERTY STREET, NEW Tom. 


, . 
KHAN ANN ANN REN MN NAMM AT 





Exhaust ee a Barrels. 


ae envece Henderson Bros. 


MANUFACTURERS, 
_- WATERBURY, CT. 


SEND FOR CIRCULAR. 








som oo CATALOOUS OF SIL00LS 


And Supplies — free tu any address on " epieds of Ten 
Cents in stamps (for gosey 


CHAS. A STRELINGER & C0., Xve? Detrott, Mich, 









Co, cut MACaINERY 1, 


CLEVELAND, OHIO. 
Oe, Manufacturers of 


“ACME”’ 
Single & Antomatic Boltcutters, 


Cutting from 3-8 in. to 6 in, diameter. 
Also Separate Heads and Dies. 
7 Send for Catalogues and Discounts. 

Agents, Manning, Maxwell & Moore, New York. 






PAT. DEC, 5, 1882. 
PAT. Mer 4, 1883. 





ry UU 
33 ]corrwaLeicntonD svRACUSEN.Y 3 

Fi. poiitititiibit bb bg 
MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all cthers. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEICHTON, SYRACUSE, N. Y 








Lathes, 
Planers, 
Drills, 
Slotters. 


Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 







SsrrICA 


Graphite Paint 


FOR BOILER FRONTS. 


Two coats will last two years. Send for circular. 
Equally good for all Iron Work exposed to ex- 
treme temperatures, salt air, acid fumes, etc. 


Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 




















William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
WORKING 


MACHINERY 


140 & 142 E. Sixth Street, 
N'r Culvert, Cincinnati, 0. 








: J. E LONERGAN & CO, 
7 il 211 Bace St., Phila. 
Manufacturers of 


ot OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation Pop 
Safety Valves, for 
Locomotive, Sta- 
darine 
the 


tionary anc 
Boilers, also 
** Reliable ” 
Trap. 


Steam 





WARRANTED 
Superior to any 
other make. 

All sizes and 
styles of every 
class of work. 


BUFFALO 


FORGE CO. 


BUFFALO,N.Y. 


Send for Cata- 
logue and prices, 





U. BAIRD IMACHINERY C0. 


oa? Pa. 
= Machinists’ 
Tools and 
Supplies. 
Pattern 
Makers’ 
Tools. 
Boiler 
Makers’ 
Tools. 


Sturtevant Blowers 
and Exhaust Fans. 


THE 
Association of Engineers 


or 
WAYS AND COMMUNICATION, 
or 
ST.PETERSBURG, RUSSIA. 
Having specic! Government charter 
favoring aagowesions on a large scale 
and doin ready a heavy business in 
Europe, invites American Manufact- 
arers, Inventors and Engineers of all branches tp pees hey mend 
in the permanent exhibition at St. Petersburg wit 
prospects of doing a profitable business. 
GENERAL AGENT FOR AMERICA, 
A. WARSCHAWSKY, 


14 Dey St., N. ¥. 
HARLES MURRAY=< 
N EERE AS 
> ANN’ ST.# New Yorr- 











*, O. Box 3,348. 











Friction Driven 

Center Grinder. 
A neat, simple and cheap tool 
to true up centers, will grind 
AY centers up quicker than they 
can be annealed, turned and 
hardened, will go on any size 
lathe without any adjustment, 
Send for descriptive circular 

ENERQY M’F’CQ CO. 
1115 to 1123 S. 15th Street, 

PHILADELPHIA, PA. 






AX BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


M Fachintos, 
juccessor to 


BREHMER BROS. 
440 N. 12th St-, Philadelphia, Pa, 









SHAPING MACHINES 


FOR HAND AND POWER, 
6", 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 







Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 





P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


SEND FOR CATALOGUE. 
ia a MACHINE SCREW CO. 


a asst 








Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 


GAGE MACHINE WORKS, 


Waterford, N. Y. 


Manuf” r’s of 


FOX, TURRET 


AND 


a \ Speed Lathes 


AND 


tN Brass Finisher’s 


TOOLS, 











ted Circular. 











STEEL WIRE ofa 7 DESCRIPTION's 


£ STEEL SPRINGS. Nix 


234 w. 29 


Send for circulars and 
prices. 





For our advertising has proved to be the 
therefore ask every one who reads this to send for our new Illustra« 


THE BEST MEDIUM 


American Machinist. We 


MASON RECULATOR CO., Boston. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
ower. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVIOE. 


Tatar 


Double, Single, 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt aad 
Steam-Driven 


- * Punches and -_ 


Over 300 Sizes. 
ALSO 
Power Cushioned Hammer. 





Angle. 





~ Send for New Catalogue. = 





WwW? GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


ay 


Pi ipho t bronze 
THE BECKETT & MCDOWELL MFG. Co. 


ARLINCTON, N. J. S. A. Beckett, GEN'L MANAGER. 


IRON FOUNDERS AND MACHINISTS, 
MANUFACTURERS OF 


Steam Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 


Having Extensive Foundry Capacity, we are prepared to contract for regular 
supply of Machinery Castings, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, “Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 


388 WATERST., PITTSBURGH, PA. 
CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


END for Illustrated Price List 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


| THE PHOSPHOR BRONZE SMELTING Co. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
»| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 














FRICTION 


UNIVERSAL RADIAL. 
RADIAL DRILLING MACHINES 


= <= THREE DESIGNS. SIX SIZES 
| EMBODY ALL DESIRABLE FEATURES 


oe PRICES$450.°& UPWARD 
at UNIVERSAL RADIAL DRILL CO 


CINCINN 


PECKS PET DROP PRESS. 


BEECHER & PECK, CONN. 


DROP BORGINGS 6: sree. 


BEECHER & PECK, NEW HAVEN CONN. 





of Fine Tools, 
Athol, Mass. 


manutactured by Standard Too! ( 0., 





Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price 


VOLNEY W. MASON &CO,., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


BAKER'S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Ktfective, 
Complete and Convenient 
OIL FILTER in the Mar. 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, ete. 

etc. Manufactured and for sale 
by CHAS. F, BAKER, 

223 Third Ave., 8, E., MINNEAPOLIS, MINN. 


TO ENGINE BUILDERS. 


We now make a 


HORIZONTAL DRILLING 
and BORING MACHINE, 


The best tool of its kind, and we invite you 
to send to us for photograph and price. 











———_ THE-—— 
Powell Planer Co. 
Manfrs, IRON PLANES, 
Worcester, Mass. 















OSGOOD DREDGE 00. mo W. Y. 


RALPH R. OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres. 
JOHN K. HOWE, Secre ‘tary and Treasurer. 


MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks, etc, 


<< = 
Combined Steam Snsavater and ao. Car 





NEWARK, N. J. 


The Newark Machine Tool Works, 


BEMENT, MILES & CO. 


Pie? sae LPHIA, PA. 
BUILDERS OF 


| METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


THE OPEN-SIDE IRON PLANER 


For Accuracy and Dispatch in the performance of t! 
regular line of planer work, these tools are guar- 
anteed to be unexcelled by the ordinary 
style of planers of the very best makes. 


For a large class of the Extra Wide and Heavy Work 
requiring the Large and Costly Planers of the regular typ 
the Open-Side Planers are invaluable. 


The Sellers Spiral Planer Motion is employed on 
these planers. 


DETRICK & HARVEY, Manufacturers, 


Price, phototypes, etc., on application. BALTIMORE, MD. 


nce AUTOWATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal Cineinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, NW. ¥. 


Russell & Co. 


MASSILLON, OHIO, 
BUILDERS OF 
Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


Sanp ror CATALOGUE. 


FOR IMMEDIATE DELIVERY. 


No. 3 BRAINARD mILLING MACHINE, Complete. 
No. 3 DALLETT PORTABLE DRILL. 
One 24”x24’x6’ WHITCOMB PLANER. 


TALLMAN & McFADDEN, 
1O25 Market Street, Philadelphia, Pa. 
From 1-4 TO 15,000 lbs. WEIGHT. 
TE E L 40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 


True to Pattern, sound, solid, free from blow-holes and of un 
Cross-Heads, Rockers, Pistes. Heads, etc., for Locomotives. 
EEL CASTINGS of every description. 
; Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


















vo a 




















equaled strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever 
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: rower |2° == The Almond Coupling 
BELDEN S H A NEW quarter = 
motion to replace 
UPRIGHT HAMMER. Hf = quarter turn belts and bevel 
S825 cee | >a 
S226 Bees |x 7. R. ALMOND, MFR., 
bm ae g eso 0 83 and 85 Washington Street, 
SSSSS s3 BSEE 4 BROOKLYN, N. 
Sesss g W of S¢ 
tabs Peak 
e323 @ p Sir 
Din ee ros 
era by Bez8 
uveeo a Beek s 
gsb,2 A BO ges 
E5528 oO -Z Ro & 
S.0-< BR 
shan ©? ore F 
Ente a izes 
h— i oer °o . o eR 
Seaos » uv eee 
Sates B 3s 6 
gaE5e S B bree 1 to 100 Horse rea 
Zo2S5 S eas : 
B= see 5 Peed - The Korting 
& Op <q Soke ) 
5 Bes ri Exo Gas Engine 
Ze Sere : 
eeana Bs SENS is placed upon 
meses B Jers : j 
2D Sm sake its merits and 
BeaSe FESS 
eS oe gin. under full guar 
om be G 


antee to every 
purchaser. 


CATALOGUES on 
APPLICATION. 


Ale KORTING G4 
SS INiINE Ul, 





FRICTION CLUTCH PULLEYS, 
HOISTING ENGINES, 
ELE VA TORS, 
STEAM AND 








: eee LIMITED. 
BELT fOWEB|\60 BARCLAY STREET, 
D. FRISBIE & CO., 112 Liberty St., N.Y. NEW YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000 25 to 1,000 H.P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
:, in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
= 12to100H.P.for driving Dynamo Machines a specialty. 

= Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES ICENTS © WI Lg SIMPSON RCORTLAMDY STREET, Be. N. W. ROBINSON, cor. Clinton & Jackson Sts., Chicago, Ill, 


ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLEWSING'S RRENEWABLE-SEAT GLOBE, STRAIGETWAY and CHECK VALVE%, 


The Renewable Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or sc fluid 
pressure. 

We also manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier; and Pump Governor. 


SEND FOR CIRCULAR. 


fJ ALBANY STEAM TRAP CO., Albany, N. Y. 
WILSON’S 


SPEED CONTROLLER, 


As attached tothe Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co., 


BUILDERS OF 
CORLISS ENGINES, 














“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
83d & Walnat Streets, 
Philadelphia. 


130 Washington Street, 
Chicago. 
New York Agency, 18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 


HORIZONTAL BOILER MAKERS AND 
**Otto”’ Gas Engines. BRASS FOUNDERS. 
VERTICAL 


Wilmington, Del. 
SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATHE 

Foot and Power Lathes, Drill 
Presses, Scroll- saw Attachments, 
 omang ee Twist Drills, 

‘ogs, Calipers, etc 
thes on trial” Lathes on 
a ie eotelnnee ¢ of ¥ Cutie 
for Amateurs or Art 


oe Ae 


Address, H. L. SHEPARD, Agent, 134. Second St., Cincinnati, 0. 


FOUNDRY AND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG. Co. 
HARRISBURG, PA. 


is ope s R MEDAL 
Highest Award On on8BSara 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 


We are 0 penaeing the finest and most 
successful Electric Light Stations in the 
world. A change of speed not exceedin 
one per cent. guaranteed, running light anc 
loaded. Send for catalogue. 


IMPORTANT! 


We are now placing on the 
market 17”, 24”, and 27” Engine 
Lathes, same design and construc- 
tion as our celebrated 19” and 21” 
Lathes. 


We shall produce them in large 
lots, in order that we may be able 
to offer them at the popular prices 
that induced the unprecedented 
sale of our 19” and 21” Lathes. 

Weight of 24” with 10 ft. bed, 


**Otto’’ Gas Engines. 
TWIN CYLINDER 
**Otto’’ Gas Engines. 
g COMBINED 
“Otto” Gas Engines and Pumps, 
COMBINED 


SR 0010" Gas Engines and Dynamos, 


Consume 2 to 75 Per Cent. Less Gas than 
ANY other Gas Engine doing the same work. 



























” ‘The Best Engine in ‘eenien for Heavy Work. 
WILLIAM TOD & CO., 
YOUNCSTOWN, OHIO. 





Machine Tools. 


5200 Ibs. 
New and Second-hand, on Hand, Weight of 27” with 10 ft. bed, 
Beaty Eel | 6500 ts. 
ou nam 0a 8 Porter, at aft We furnish, without extra 
16-20 in-xl0 ft. Bridgeport, goodasnew. | Charge, Taper Attachment, Com- 
Vinx? ft. e Betts, 2d hand. pound Fest, Automatic Stop for 
18 in.x8 & 10 ft. Fogine Lathe, Ennison, new Carriage, Pulley Rest, Etc., in ad- 


M in.xl4a@ wt 


a8 in xx-ia & 14 1-9 ft." > . |dition to regular attachments. 
M in. x16 ft. New Haven, goo4 order 
22 in.x12 ft. Niles. 2d hand. 
24 1. = ~ wrens 2d hand. 

in.x12 ri ° 4 
3s in. xla ft.—14x6 ft. B veal son ~ new. WRITE FOR PRICES, WITH CUTS 

in. x30 ft. neine the, 68, 

iy Pulley Lathe. Niles, & —— AND DESCRIPTIONS. 
16 in. x42 in, Planer Bridgeport, new. ” 
2 in.x4 ft, wig Pease, new. 
22 in.xé5 ft. sad Hende: 4 new. 
26 in. x7 ft. “ Brette new. 
80 in. x8 ft. Bowes é Phillips, new. 
80 in.x8 ft. oe Powel 
13 in, - Shaper, =. Head, new. 4 ' 
Ui: Stroke, 9 ft Bed, T et dae Bie, Al 

iD. iro 6, 9 ft ay. ~ ne rr, A 
wi in. baper, Bridgeport, new. MANUFACTURERS 

Woloot. sed 
Hy in Slotter, cia tis Pt e . Or good order s 
crew Machine re Fee Ta tney 
tiles Msahing, Machine Tools, 
No. iy yea Soret W é Whitn ey. new 
nker, ni % 

Center Bolt O e 
bas utting Be ett on zew- 1469, 464, 163 and 165 EGGLESTON AYE., 

Milling Machines, Trew Mac naninen Slate Sensitive Drills. 
Geng rills, and rat line of all kinds of Machine Tools. 136, 138, 146, 148, 160, 162, 164 EK. 6th St. 

Send for list and specify what is wanted. 


E. P. BULLARD, CINCINNATI, OHIO. 


(See our advertisement on last page.) 





72 Warren Street and 62 College place, New York. 













MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 

*Uu VARIES 

Sizes Varying from 
80 to 2000 Horse Power. 
Herizontal or Vertical, 
Direct Acting or Beam, 
Condensing ,Non-Condensing 

or Compound, 
end for Circular. 








—roved o- 


ork LISS. 


ofa 
FS ENGINES, 
High fr essure. 


eee Comp Poung 
TUBULAR BOILERS. 
GEO-A-BARNARD 


“AGENT: 


aot 





“FRIGR COMPANY, Builders, 


WAYNESBORO, PA. 


Eclipse Goris Engine 


Non-Condensing, 
Condensing, 
Compound, 
40 TO 1,000 H.P. 
Send for Circulars. 

E.P. HAMPSON &00 
36 CORTLANDT ST., _ 
NEW YORK, ¢ 


i P : a Zz 3 we 
Sole Eastern Agents. — a ! A GENUINE “CORLISS.” 
M. J. TIERNEY, 20 NORTH CANAL STREET, CHICAGO, WESTERN AGENT 


THE CASTLE Engine CURTIS RETURN STEAM TRAP 


The Extr reme For returning steam, 
in Simplicity an 











condensed under yee 
Durab bility Self- sure,automatically in- 
Lubricating oiseless to the boiler, under 
aa Economics al. Will high or low pressure, 
stand more 
Work and were Manufactured by 
sage than others. " 
Sasa ewo Cylinder CURTIS REGULATOR CO. 
Engines for Launch Boston, Mass 
and other purposes. E j 
High- class Vertical, General Agencies: 
orizontaland Quick- 
Steaming Boilers,with B 109 Liberty St., N, ¥. 


66 N. 4th St., Phila., Pa. 
108 6th Ave., Chicago, Ill. 
210 8. 3d St., Minneapolis, Minn, 
707 Market St., St. Louis. Me 
Send tor Circular No. 17. 


WOOD-WORKING MACHINERY 


For Fening Mills, Furni- 
ture, Chair and Cabinet 
Factories, ga Works 


Supplies. id Prices. 
1to 15H. 


SEND FOR CIRCU LAR 


CASTLE ENGINE WORKS, Indianapolis, Ind. 
OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 














making ice-cream, Carpenters, and Ge oO ork- 
Mechanics. 1to5H.P. Fu el, ing. — 8tamp for II- 
Kerosene No dust. Auto. lustrated Catalogue to 
matic in fuel and water sup- 


Rollstone MachineCo, 
45 WATER ST., 
FITCHBURG, MASS. 


HILL, CLARKE & CO. 


List of Second-Hand Machines, taken in 
Exchange for New Tools. 


ly. Illustrated Catalo 
fice. Mention AMERICAN 
CHINIST. 
SHIPMAN ENGINE CO., 
92 Pearl St., Boston, Mass. 


A- 











JOHN McLAREN, 


BUILDER O 





CORLISS 
= 










AIR 
~. Compressors 36 in. Swing 12 ft. Bed E ng rine L athe, Putnam 
83 * - 12 * Portland Co. 
and es * (5 e se * David W. Pond 
17 + “5 aa Shepard. 
ras Bo Blaisdell. 
HOBOKEN, N. J. 15 * $ ey as Fitchburg. 
i ‘ld Gap C hue rae g LL athe, 18 in. swing, 8 ft. bed 
Putnam 60° "7 9 
Monitor Brass Lathe, 18 in. swing, 5 ft. bed. 
He nde y Sh: aper, ~ in. stroke. Fine Condition. 
Wiley and Russell ‘Bolt C utter No. 5, cuts $4 to 14 
Brown & Shi irpe Screw Machine No, 5, largest size 
Brainard No. 7 Milling Machine with Vise 
Car Wheel Borer, 48 in swing. Fine Condition. 
Pond Index Milling Machine. 
Brainard Ge ar Cutter, 30 in Automatic Feed. 
18“ 6 
Garvin No. 2 Gauge Drill, 2 spindles. 
4 
Pratt & Whitney Vertical Tapping Machines. 














Rare Chance to buy a new Fifield Lathe, 
26 in. Swing, 16 foot Bed, for immediate 
delivery. 


STEARNS M’F’G GOMPANY, 


ERIE, PA. 
ENGINES from 15 to 400 Horse Power. 








Boilers of or and from ganpaed fo the trade Send for our list of New Tools. We 
orthe user. Send for Catalogues 
carry much the largest stock 
SAW MILLS and GENERAL MACHINERY. in the country. 
Works at Erie, Pa. x 
New York Store, 40 Cortlandt Street, 1 5 6 Oliver St., -_ Boston. 


SMITH & BARNHURST, Managers. 


















AMERICAN: 





MACHINIST Aprit 14, 1888 








ACCURATE BEVEL GEARS. 


By the aid of Special Machinery, 
we are prepared to plane Bevel 
Gears up to 16 inches diameter, 
whose ratio is not greater than 4 
to 1, with the curves of the teeth 
theoretically correct. 

This method admits oflong faces, 
good contact and smooth running, 
thereby increasing durability. For 
= patterns to cast from and in places 
_ where high speed is required, gears 
cut in this-manner are especially 
desirable. 





———————— — - 


BROWN & SHARPE MFG. Co. 


MAKERS OF 


Vachinery ena Tools, 


PROVIDENCE, R. I., U. S. A 


DRIVING WHEEL LATHES. 


R. R. AND LOCOMOTIVE SHOP EQUIPMENTS. 


= = 











NEW YORK, 96 Liberty St. 
PHILADELPHIA, 705 Arch St. 
CHICAGU, 96,,Lake_St. 


N ILES TOOL WORKS. 


HAMILTON, OHIO. 


oR ANES THE YALE & TOWNE MPG CO., 
wi 


STAMFORD, CONN. 
NEW YORK. CHICAGO. PHILADELPHIA. 
AN ACKNOWLEDCMENT OF SUPERIORITY. 
The best evidence that the JENKINS BROS. VALVES, JENKINS STANDARD PACKING, and JENKINS DISCS oy ex- 
traordinary merit, and are held in high esteem by the public, is that they are being IMITATED and COUNTERFEITED. The imi- 








BOSTON. 





tations resemble the original in appearance only ; they lack the general excellence of the genuine. Our friends and cus- 

tomers will sustain usin our endeavor to manufacture the best goods, by not accepting any goods unless stamped as 

above. This notice has become necessary by the fraudulent use of our name, and to protect the public from being deceived 
by unprincip!ed parties placing imitations on the market. 


JENKINS BROS., 71 John Stroet, N. Y.; 105 Milk Street, Boston; 13 South Fourth Street, Phila.; 54 Dearborn Street, Chicago. 
















Ra ONS LATHES, SHAPERS & DRILLS: 











e4 

as 

* 20' 26’ 82" a8 

Shapers. 3 r* 

7" 19 ar a" a" oa 
wngine Lath’. 

a ™ 

20" 24" Upright Drills. = a 

25" 28" 82" 40" ze 

B. G. P. F. Drills. 1 Ba 

a 

q 

< 


LODGE, ‘DAVIS * CO., 


CINCINNATI, OHIO. 


Send for Prices. it will pay you. 


(See “Important ’* Notice of Engine Lathes on page 15.) 











DE. ROULD & EBERHARDI Bm 
Ss 
perm 

: NEWARK, N. J. =o 

Eberhardt’s Patent a 4 

AUTOMATIC z2 
GEAR CUTTER. eS 
18in. 2in. 86in. 50in. 

60in. Stin. Sizes. S 


* Experts "pronounced it 
the best.” 


INIHOVW ONITTIN 275 ON hes 





GEAR AND RACK CUTTING TO ORDER. 


THE PRATT & WHITNEY CO, 


HARTFORD, CONN., 


Fmt 


son’s Cutting-off Tool, Kidd’s Improved Dividers and Adjustable 


Manufacture Gardner & Woodbridge patent 
and new Threading Tool, Rhodes’ Square Thread 





Tool, Woodbridge Lathe and Planer Tool, John- 


Caliper Gauges. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ils. 





THE BILLINGS AND SPENCER COMPANY, 


HARTFORD,CONN. 


MANUFACTURERS OF 
PURE COPPER COMMUTATOR BARS 


FOR ELECTRIC MOTORS OR GENERATORS, § 


STEEL COMMUTATOR RINGS AND NUTS, 









ONS, 
5S WARNER 1 sis 
a8 SANE, si 
> & CLEVELAND, OHIO. eee 

‘ Machine Tools >= 
4 FOR =< 


JronzBrass 
Work. 


: remmmeaemmenne ss 
==. Send for 

Illustrated 
Catalogue. 


Successors 
to 





@Qawant we 


ENCINE LATHES, PLANERS, DRILLS, ETC. 


POND MACHINE TOOLCO., 


S. A. 





Mannlog, Maxwell & Moore: Sole Selling Agts, iff Liberty 


New Designs, Quick Delivery, Great Variety. 





ENGINE LATHES 


on application. 


Lowell, Mass., U. 


GEO. W. FIFIELD, 
FROM 16 to 48 IN. SWING. 


Cuts, Photographs and Prices furnished 








With Teeth Planed 
Theoretically True. 


GEO, B. GRANT, 
66 Beverly Street, Boston. 


KEY-SEATING MACHINES 


AND 
20 in, Drills a Specialty. 


Our 20 in. Drill isa heavy, sub- 
stantial tool, made for service, has 
steel shafts and spindle Gears and 
racks cut from the solid, and have all 
modern «gee are made by 
special machinery, and sold very low. 

Our Key-Seating Machine 
will save enough ae days’ use to 

; no can afford to ao 
without one. We ave now sendy for 
prompt shi pens, both Key-Seat Ma- 


J. M. ALLEN, Presmenr. 
W. B. FRANKLIN, 


J. B. Preroz, SEorETARY. 


Vi0k-PRESIDENT. 















For Prices and 
Photographs, Write 


THE 
G.A.GRAY 


4 
SYCAMORE AND 






"Lathes, 232: 


















Chines and 2 in. Drills. Bend! for Photo. ‘ 24''x24' 
fy. p Davis, Lamers, 307 x20 eancinNATt, OHIO, 
DAVIS, North Bloomfleld, N. ¥. x36 ; 
PRATT & LETCHWORTH, 
PROPRIETORS 


Buffa'o Steel at 


STEEL CASTINGS, <2 = 


% PUNCHING PRESSES, DIES 


And other Tools for the Manufacture of all kinds of 
SHEET METAL GOODS, °= exc" °* DROP HAMMERS. 
STILES & PARKER PRESS CoO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORE. 
Manufacturer 
— {— 












J.M.CARPENTER i cecprprryiii fai) 





PAWTUCKET.R.I. 


APS &DIE 

















